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We publish illustrations of the Barrow depositing dock 
which has been contracted for by Messrs. Clark & Stand- 
field, of London, and is now being constructed at Barrow 
for the Furness Railway Company, for their use at that 
port. This dock, which will be the only floating dock in 
the United Kingdom, is intended to accommodate vessels 
of nearly 3,200 tons displacement, not only raising them | 
out of the water, but placing them on fixed staging erected 
along the shore; it is constructed so that it may be taken | 
into two equal parts, each provided with its own engine, | 

umps, ete.; each half will thus form an independent dock 
‘or smaller vessels, and will also be able to raise the other | 
half so that every part of the dock can be readily got at for | 
cleaning and painting. 

It will be remembered that the working of this system of 
dock is altogether different from that of any other. On re- 
ferring to the plans and elevations, it will be seen that the 


the keel blocks. The bilge blocks are then drawn in by 
means of chains worked from the upper deck, and pumping 
is proceeded with until the vessel is quite clear of the water, 
as shown in outline on the other end elevation. 

Thus far the depositing dock has performed only the or- 
dinary operation of raising the vessel out of the water; its 
specialty, however, from which it derives its name, con- 
sists in its being able to deposit any number of vessels high 
and dry on fixed staging erected along the slope of a wet 
dock or shore. The staging is constructed of parallel piers 
of ordinary pilework, as shown in plan and elevations; these 
piers are about 5 feet broad, and about 15 feet apart. 

To deposit a vessel the dock is brought up to the staging, 
and the pontoons with the vessel on them are entered be- 
tween the piers. When the vessel has been brought over 
the keel blocks on the staging, the dock is slightly lowered 
to allow of the vessel taking a bearing on them; the bilge 
blocks are then adjusted and the dock is lowered quite clear 
of the vessel; it is thengwithdrawn, and is ready to accom- 
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ete. The shore itself is worked through a tube passing 
through the side of the dock; to its underside is attached a 
strong steel rack into which works a Uppy on a horizontal 
shaft; this shaft, which is supported on either side by a 
strong cast-iron bracket attached to the side of the dock, 
carries also a wormwheel gearing with the worm fixed ona 
vertical shaft, at the upper end of which is a large hand- 
wheel for convenience of manipulating the shore from the 
upper deck. By throwing the worm out of gear the shore 
can be very quickly returned into its tube without having to 
make use of the wheel. After knocking back a pawl, the 
handwheel is turned in the reverse direction, causing the 
wormshaft to rise from its working out of gear. 

There are in all twelve pontoons, each of which is divided 
into four water-tight compartments by three transverse 
bulkheads, namely, one central bulkbead directly under the 
keel of the vessel, and one intermediate bulkheud on each 
side of the central one. The whole bottom of the dock is 
thus divided into 48 watertight compartments, Fig. 8 is a 
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dock consists of a rectangular box side to which are attached 
twelve fingers or pontoons forming the bottom of the dock. 
To the side also an outrigger is attached by means of a 
parallel motion which allows it always to float, whatever 
may be the position of the dock itself. The chief function 
of this outrigger is to preserve the horizontality of the dock 
during the operations of raising and lowering the vessel. It 
forms, at the same time, a very convenient working plat- 
‘orm and store for spare blocking, tools, etc., as it is con- 
nected with the pontoons by means of four gangwuays pass- 
ing through the side of the dock, and by two others on the 
outrigger guides round the ends of the dock, as shown in 
plan (the outrigger guides have been omitted from the end 
elevations for the sake of clearness), There are also two 
large and convenient ladders for communication between 
the outrigger and the upper deck of the dock; these ladders, 
which are seen both in plan and in elevation, are so ar- 

tanged as to be available for use at any level. 
ben the dock has been lowered by allowing water to, 
enter the pontoons in the usual manner, the vessel is brought | 
over the keel blocks a3 shown in the end elevations, and is | 
centered by means of traveling side shores, which are placed 
a little above the water line, and which we sball more par- 
ticularly mention further on; having secured the vessel by a 
couple of hawsers, water is oupee out of the pontoons, 
owing the vessel to bear on 


Causing the dock to rise, and a 


modate another vessel. The vessel has thus, without any 
sliding or rolling motion whatever, been deposited on the 
staging, as shown in end elevation. 

This view shows also on one side a light floating crane 
and painting stage provided with adjustable platforms; this 
stage is of convenient size to enter either between the pon- 
toons of the dock, or between the piers of the staging as 
may be required. On the other side is shown a similar light 
crane and stage running on broad gauge rails. By means of 
these floating and portable stages both sides of the vessel 
may be reached and painted with the greatest facility; the 
railway may be continued the whole length of the staging, 
which, at Barrow, will to commence with be made long 
enough for the accommodation of four vessels. 

A spring boom always floats in front of the staging to 
keep any small craft from entering between the piers; this 
boom also fits on to the ends of the pontoons, enabling the 
dock to be slid along the staging into any desired position, 
either to deposit or to refloat a vessel. 

The views on this and the next page show clearly the 
general arrangement of the dock. Fig. 1 isa side elevation, 
and Fig. 2 a plan which shows a vessel on tie dock ready 
to be shifted to the fixed staging. Figs. 3 and 4 are end 
views showing the dock at different levels, and the outrig- 
ger. Figs. 5 and 6 show the ship deposited on the fixed 
platform, and indicate the arrangement of painting stages, 


transverse section of a age showing one of these inter- 
mediate bulkheads. The skin plating is stiffened every 25 
inches by angle-iron frames 6 inches by 244 inches by 
inch. Every alternate frame is strengthened by two verti 
and two transverse angle-iron struts 4 inches by 4 inches by 
1¢ inch, and these are further stiffened by four longitudinal 
angle-iron struts runving from end to end and secured to 
each bulkhead by lugs. The frames are also strengthened 
by double bulb iron 8 inches by ;, inch and }} inch on each of 
the four sides, viz., four lengths on one edge, two on the 
top, and two on the bottom, and four lengths horizontally, 
two on each of the vertical sides of the pontoon. These are 
all placed in contact with and secured to the angle-iron 
frames, and they are attached to the bulkheads by angle 
irons. The top of the pontoon is further considerably stiff- 
ened by the 4 inch by 214 inch by 3g inch angle irons for 
securing the keel blocks or timbers. 

All the bulkheads are stiffened by vertical angle irons 6 
inches by 244 inches by 14 inch, placed every 25 inches apart. 
The central bulkhead is further stiffened by two vertical 
3g inch plates, 20 inches wide, placed one under each of the 
inner keel timbers; these plates are secured to the bulkbeads 
and to the top of the pontoon by angle irons, and are also 
stiffened on their other edge by angle irons. The end bulk- 
head of each pontoon is stiffened at the top by angle-iron 
diagonals on every alternate vertical angle iron. The raised 
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chamber occurring on eight of the pontoons forms an inte- 
gral part of the pontoon, and gives stability as the bilges of 


the vessel rise out of the water. 

The side of the dock is divided into water-tight compart- 
ments; the botiom of the uppermost one is formed by an 
intermediate watertight iron deck plaved about 12 feet below 
the upper deck. The engines and machinery ure placed on 


this deck so as to leave the upper deck perfectly free for | 


the working of the dock. 

The outrigver is also divided into watertight compart 
ments; both the side and the outrigger are stiffened by 
bulkheads and angle-iron frames iu the same manner as the 
pontoons already described. 

The dock will be provided with all the usual fittings and 


with Harfield’s double action capstans for taking in cable | 


both fore and aft. The valve gear commanding the various 
divisions of the dock is planed ebeguiher in a central posi 
tion on the upper deck, so that the dock can easily be con- 
trolled by one man. 
We must not omit to mention that this dock has the im- 
rtant peculiarity that, by the insertion of a central section, 
t can at any time be readily extended in length and increased 
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crainp be placed with one of its cross bearers on the head of 
the upper wedge, and the other one on the head of the lower 
wedge, the effect is to tighten up the wedges and to raise 
the bilge carriage; if on the other band they be placed against 
the points of the wedges, the effect is to slacken them back 
and to lower the bilge carriage, and this without the use of 
| an battering ram, and without md to the wedges. 

hen slackened the bilge carriage is hauled forward or 
backward by chains and sheaves inthe usual manner, The 
| upper part of the carriage is secured from floating away by 
the chains and clamping screw shown.— Engineering. 


THE GAMGEE MOTOR. 

To the Editor of the Scientific American: 

Speaking of Gumgee’s zeromotor, July 16, 1881, your cor- 
respondent ‘‘0=0” says: 

“The utter fallacy of the principle on which the zero- 
motor is based may be illustrated in the following manner: 

“The heat stored up in a body is capable of doing a certain 
amount of work in the same manner as a mass of water 
| stored up in a reservoir, 


It has not been ‘‘ created,” for that is impossible. It is, ¢ 
the transmitted motion of the imprisoned molecules, ang 
thus we see clearly and distinctly the conversion of moleculg 
into molar motion—the invisible, the potential, bas be 
transformed into the palpable. But what now is the con@j. 
tion of the semi-liberated, semi-expanded gas, now that jt 
has parted with its motion to the piston? Mr. Gamgeg 
answers this question completely and in a manner that ought 
to satisfy all those who have grown out of the mistakes ang 
mistifications of the past. ut perhaps he will pardon me 
if I put bis answer in another form. 

The motion of the imprisoned gas has been carried off by 
the advancing piston, and has left the impoverished gas ip 4 
state of semi-paralysis and starvation. The vitality which 
the gas once , and which made it a reudy vehicle 
of motivity, has fled on its mission of work in continuity 
and no formulated dogma can arrest its activity or prove 
that it has gone to destruction, When science and invention 
have succeeded in again finding this living motion, art and 
ingenuity will adapt the mechanism to suit the delicacy of 
its new conditions and put it to useful account. ‘The 
dynamical equivalent of this motion has never been reached, 


| 


> 
LI 
10 8 ae ops] BB Ol 


NEW DEPOSITING DRY DOCK, AT BARROW, ENG 


in power so as to dock and deposit vessels of 5,000 sens or | 
even 6,000 tons displacement : 

Fig. 12 shows the special sliding bilge blocks employed 
in the dock, which slide on aframe or carriage broad enough 
to cover two timbers, and which, by its great breadth, is far | 
more stable than the ordinary blocking, and is able to resist 
the wash of heavy seas running through the dock. The/ 
fects timbers, A A, are covered with iron, B B, which pro- 


ts inward between the two beams so as to form holding | 
own slides, and prevent the bilge frame from lifting. Two | 
transverse wedges, C C, form the buse of the carriage; they 
rest upon a large wrought iron plate, D D, and are guided 
by angle irons; this plate carries lugs, E E, underneath, 
which prevent it from lifting off the timbers but allow it to 
slide to and fro freely. On the lower wedges, C C, rest two 
other oak wedges, F F, having the same inclination, so that 
the top of the wedges is horizontal ; upon these wedges rests 
a square timber frame, G G, and upon this frame the usual 
bilge pieces, which are fitted under the vessel and secured 
by clamps. If the wedges, C C and F F, be pressed in- 
ward the upper frame is raised, but if they be withdrawn | 
the whole bilge carriage is slackened and can be removed. | 
In order to tighten up these wedges a hydraulic cramp is | 
employed, actuated by a small bydraulic press. If this| 


“To make the power available for work it must fall down 
to and flow off at a lower level. In the same manner, the 
heat must fall down to and flow off at a lower temperature.” 

Now I should like to ask, first: Is not this analogy imper- 
fect, and does it not become an ‘‘ utter fallacy” in itself 
when viewed through the light of modern research? And 
second: Is not the writer of this communication confound- 
ing matter with motion ? 

Without further introduction let us take an example. 

From the generator of a Gamgee motor we receive a given 
volume of gas in motion, and we conduct it (for it is not 
necessary to lift or pump it as in the case of water) behind 
the piston of the motive cylinder. Here its motion may be 
scientifically and practically demonstrated, the vibrations 
of its molecules calculated, and the amplitude of their mean 
free path measured, The sum of these molecular motions 
determines the pressure on the walls of the cylinder. The 
imprisoned gas is struggling for freedon, and now it becomes 
a question whether the cohesion of the metallic walls or the 
mobility of the gas is master of the situation. In the end 
the piston is forced forward laden with the burden of the 
battering atoms. The piston has acquired motion, and this 
motion is duly transmitted to the fly-wheel of the engine. 
But whence came this mechanical motion ? 


nor can it ever be reached until man becomes endowed with 
the power to destroy, or with the faculty to put an end to 
the law of continuity. : 

The gas having thus been deprived of its excessive motion 
is no longer a gas, but a liquid, end in this limited and 
reduced condition it is returned to the boiler to be remo 
bilized and reinstated as a messenger of motion. 

But whence the source of this primary motion ? In other 
words, how do we raise the water to a higher elevation, free 
of charge, so as to obtain and utilize the motion of the fall? 
The answer is: The water stored up in the higher reservoir 
answers to the motion of the earth, air, and water that 
surround us on every hand and in every direction so far a8 
we can penetrate throughout the depths of infinite space. 50 
abundant is this motion that we are blinded by its supe? 
abundance. It is not necessary to “create” this motion, for 
it is already created and complete, every atom and evé 
molecule responding to the motions of the great globe itsell. 
It is our instruments that are at fault, and not the mechadr 
cal equivalents of the motion of matter around us. 

Why then this foolish opposition and antagonism to Mr. 
Gamgee, who is as yet struggling to harness and harmoniz 
the. working of his invention with that Jaw which is % 
immutable as the law of indestructibility? We Lave in Eng 
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sufficient scientific priests, tories, and staguationists | tive steam excavator and steam saw mill, besides large | The pumps are mounted on substantial bed plates, which 


land jing the pathway of the capable inventor to supply | quantities of shovels, picks, barrows, corrugated iron for | also serve as receiving chambers for the water, to which are 


impec 
the whe 
world in 


ao 1872 and 1873 I conducted a series of experiments on | 
the generation and coadensation of ammoniacal gas, and to | 
some extent proved to my own satisfaction a truth which | 
now see clearly, and which I believe sooner or later will 
develop itself to the downthrow of the dismal deductions | 
which have been so widely drawn from the doctrine of the | 
«conservation of energy.’ ; All that we know of ‘‘ force” 
and its manifestations is directly or indirectly traceable to 
MOTION, and it is to the perpetuity, permanency, or continuity 
of this motion that the coming battle must be fought. 

Any motive engine dealing with the utilization of motion | 
is perfect only in so far as it approximates the perfection of | 
that natural law which proclaims the perpetuity of all | 

I am well aware of the practical difficulties which are 
likely to beset the path of Mr. Gamgee in his early trials, 
put I deny that any of his difficulties are other than} 
mechanical. No physical law is broken, as some of your | 
correspondents would have us believe; on the contrary, the 
law is on bis side. Whatever may be the outcome of Mr. 
Gamgee’s trials one thing is certain, he will have shifted the 
ground one step nearer the solution of the greatest problem 
in mechanical science, if he does not actually and distinctly | 
settle the problem, to the amazement of his antagonists. 

Wm. AMPERE. 


hole of the American continent, and the rest of the | 
cluded, without adding to their number on your| 


| 
| 


Manchester, England. 


THE TEHUANTEPEC RAILROAD. 


Wa. J. McALPrng, consulting engineer of the Tehuante 
Inter-Ocean Railroad, has just returned to New York after 
four months’ absence on the route, and speaks of this really 
grand enterprise, of which the public know comparatively | 
little, as in full progress toward successful completion, 
Between 4,000 and 5,000 men are at work, of whom 3,000 | 
are on the northern end, where there are now 15 miles of 
finished road. As much more will be in operation in a few | 
weeks. 
menced in the middle of April last. 


roofing, and other material. 

A reason for special satisfaction is found in the selection | 
of Salina Cruz as the harbor at the Pacific terminus, and 
which will serve as the base of operations on that coast; 
but the design is eventually to occupy Chipequa, where at | 
no distant day will be one of the finest harbors on the Pacific | 
coast, Altogether, the accounts brought by Mr. McAlpine | 
are of a very cheering nature. The resident chief engineer | 
is Mr. Van Brocklin, formerly engineer of the New York 
Elevated Railroad.—Jron Age. 


STANDARD PARALLEL ROD. | 
Tue engraving illustrates the standard pene rod for: 
locomotives of the Lake Shore and Michigan Southern | 
Railroad, and is copied from the ae drawings in the 
shops of the company at Elk»art, Ind. he rod is made of 
steel, with solid ends, the euids having openings to take | 
brasses, liners, and keys, similar to those used with straps. 
Figs. 4 and 5 are elevations respectively of the rear and | 
front ends. Fig. 1 isa section of the sume through C D; 
Fig. 2 is a top plan of the frontend (Fig, 5); E in the several 
cuts is the liner; F between Figs. 4 and 5 is a section of the | 
middle of the rod. 
The principal feature of this rod is in the construction of | 
the brasses, which bave no top or bottom flanges on the in- 
side, as is shown in Fig. 3, in order to permit their being 
put in or taken out of the solid ends. When the keys are 
removed, the openings in the rods are long enough to permit 


| the back halves of the brasses to be taken out past the collar | 
|of the crank-pin, and then, after sliding the rod forward, 


the other halves of the brasses can be taken out. It will be 
noticed in Fig. 1 that the back halves are held in place by | 
the liners, E, which in turn are held by the keys fitting into | 
the recesses made for them. 

The whole arrangement is stronger, and there is not the 
risk of breaking bolts or losing nuts incident to the stub | 
ends with straps, while retaining all their advantages for 
taking up lost motion. In fact, it seems to combine all the 
advantages of both strap and solid ends, and is much more 
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connected 24-inch mains. The plungers are jointly con- 
nected to a central crosshead, and extend into chambers 


|through external packing glands, separated sufficiently to 


receive slide frames, upon which rests the crosshead sustain- 
ing the plungers. As the weight of the plungers is relieved 
from the sleeves and packing, and, carried upon independent 
adjustable bearings (without interfering with the elements 
of flotation), the friction is materially reduced, as the pack- 
ing space can be maintained perfectly concentric. We shall 
oz present engravings showing the details of construc- 
tion of this new form of pumps.—Min, and Sei. Press. 


BURSTING OF TWO WATER MAINS IN LONDON. 


Soon after nine o’clock on the morning of a July Monday, 
the Grand Junction Water ge ty trunk main burst in 
Goldhawk Road, Shepherd’s Bush. The pipe being 30 
inches in diameter, and connected with a jarge head of 
water, a serious flood was occasioned. A portion of the 
roadway was thrown up, but little or no damage was done 
to private property. The accident was promptly repaired; 
but the loss of water, coming at a time of temporary scarcity 
in parts of the company’s district, xdded greatly to the incon- 
venience of the consumers. The cause of the accident was 
at once made the subject of inquiry, and a meeting of the 
Court of Directors was held, when a report upon the 
damaged main was presented by the Company's engi- 
neer, Mr. A. Frazer. In this report it is stated that, on 
Sunday, July 17, every effort was made to fill one of the 
Campden Hill reservoirs, the water being driven at a great 
speed through the old 30-inch main from ten o’clock in the 
morning. This was continued throughout the day and night, 
and by six o’clock on Monday morning the reservoir was 
nearly full. To accomplish the object in view, it was neces- 
sary that the 30-inch cock near Campden Hill Road, on the 


line of the mains leading to town, should be partially closed, ° 


in order to check the great draught of water, and divert it 
into the reservoir. Upon attempting to open it again the 
thread of the spindle broke, and the valve closed. It could 
not then be reopened, but the shock was sufficiently severe to 


At the Southern or Pacific end work was com-| economical in repairs than either. The rod is 4 X 1% in. | drive out the lead joint of a double collar on the same line 
| at the neck, but wider and thinner (434 x 114) at the center, | of main near Shepherd’s Bush Common. So extensive a 


Fig. 2. 
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Fie. 4.—REAR END. 


Fie. 5.—FRONT END. 


PARALLEL ROD FOR LOCOMOTIVES—LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


We were favored by Mr. McAlpine with full information. | 
He was asked how the prospects of the Tehuantepec route | 
compare with the proposed Lesseps Canal or Eads’ great | 
ship canal, which secure so much more of public attention. | 
Said he: ‘‘ Two years from now we shall have the route | 
through and in operation from ocean to ocean. Lesseps’s, | 
it is said, will be finished in 10 to 20 years, and Eads’ canal 
will be nearly or quite as long in building. Each of those | 
works will cost not less than $500,000,000, the annual in- 
terest of which would pay a dividend of 300 to 400 per cent. | 


-on the investment in the Tehuantepec Railway, viz., 


$8,000,000. Hence,” said Mr. McAlpine, “competition be- 
tween these works is out of the question.” He added that if 
the traffic contemplated by the projectors of the Eads scheme 
is realized as to volume, two tracks on the ‘l'ehuartepec road 
would do the whole of it, and such two-track railroad 
would cost less than $10,000,000, against the $500,000,000 | 
required for either of the other projects. 

For those who are not familiar with that part of Mexico | 
bordering on the Gulf, it may be observed that the Tehuante- | 
pec road (for which Mr. Edward Larned, of Pittsfield, Mass , 
obtained a full concession) will run very nearly north and 
south, the northern terminus being at the mouth of the Coat- 
zacoalcos River, which is almost due south from New Orleans. 
Its length will be 160 miles, and the saving in distance be- 
tween New York and San Francisco, compared with the 
Panama route, will be 1,152 miles each way, or, compared 
With the voyage around Cape Horn, 21,534 miles on the 
round trip. According to Mr. McAlpine, who has carefully | 
ae the entire line, there are no unusual difficulties in 
the ding the road, as the grade nowhere exceeds €0 feet to 

€ mile, and more than one-half of it is of the cheapest 
Construction. nearly following the surface of the earth. The | 
_ expensive portion of it, and that extending a short | 

Stance only, will not exceed $60,000 per mile, making an 
a the whole of not more than $25,000 or $80,000 | 
a. Quietly has the work proceeded that many will be | 

T to learn that no less than 38 cargoes of material 
ave been shipped to the Coatzacoalcos River up to the) 
pameee date, most of them from New York, though the rails | 
g thom England, and about 50,000 ties from Florida. Most | 
rot ties, however, are found on the spot, comprising | 
in gany, rosewood, and grisima, the two latter having a | 

~€ resemblance, Lately, the chartered steamer Vidette | 


+ this port, taking out a number of engineers, a locomo- | 


which gives greater resistance against vibrations at the 
center when running fast.—Nat. Oar Builder, 


LARGE PUMPING ENGINES. 

AT a recent visit to the machine works of Messrs. Goss & 
Adams, 114 and 116 Beale street, San Francisco, we 
witnessed the starting up and trial of one of a pair of enor- | 
mous direct acting plunger pumps, built by this firm (and | 
of which they make a specialty), for the new California 
Sugar Refinery, now being erected by Messrs. Spreckels on 
the Potrero. The pattern was devised by Mr. Geo. E. Dow, 
constructing engineer of the firm, who has secured, through 
the Mining and Scientific Press Patent Agency, several patents 
upon this pump, so it is purely a home production. The 
pair of pumps weigh 50 tons, a statement which will give an 
idea of their great size, and they are among the largest ever 
constructed in this city. They stand each 17 ft. 6 inches | 
high, and 26 ft. 6 inches long. 

he dimensions are as follows: Diameter of steam cylin- 
ders, 30 inches; diameter of plungers, 26 inches; length of 
stroke, 36 inches. The combined capacity of the pumps is 
8,000 gallons a minute at a height of 100 ft., or nearly 500,000 
gallons per hour. They are intended to be used for cooling 
and condensing purposes at the sugar refinery, pumping salt 
water from the bay. The pair of pumps is set on a ve 
solid foundation in the basement of the building, their 
suction pipes leading to a reservoir or well connected by a 
bricked tunnel with the bay. The flow of water is controlled 
by suitable valves or gates, arranged so that they can be 
easily lifted at any time, even with a heavy pressure on one 
side. A very complete series of screens for preventing the 
entrance of fish, dirt, etc., has been arranged by Mr. Watson, 
the superintendent of construction at the refinery, who also 
devised the form of gate controlling the flow of water. 

Aside from the direct improvements introduced on these 
pumps by Mr. Dow, the general design shows a proper con- 
sideration of proportion and detail, simplicity and accessi- 
bility to all working parts being prominent. 

The engines are operated with Dow’s latest improved valve 
motion, which controls the motion of the piston completely, 
being -perfectly free from the concussive action, and con- 
trolling the length of stroke to a nicety. The performance 
of the pumps under the variable test to which they are sub- 
jected reflects credit on both builder and desigoer, and was 


leakage of water was thus caused that the engines at Kew 
were of necessity stopped, and the main emptied while the 
joint was being repaired.’ The accident, the engineer stated, 
occurred at half-past nine o’clock in the morning, and the 
repair was completed and the main recharged by half-past 
eleven at night, the accident to the valve having been reme- 
died by the same time. On Wednesday evening, between 
eight and nine o'clock, another water-main burst. it appears 
that at the time mentioned water was seen oozing from the 
pavement at the junction of Shepherdess Walk with the City 
Road. The stones were gradually raised, and as the force 
of water gained strength were thrown from their places, and 
the pavement was torn up fora space of several square yards. 
As speedily as — the supply was turned off. It was 
then discovered that the burst pipe was a branch main lead- 
ing from the much Jarger mains laid in the City Road. The 
officers of the New River Company, in whose district the 
accident occurred, were communicated witb, and men were 
at once set to work to repair the damage. The injury is 
supposed to have been caused by over-pressure consequent 
upon the extra exertions of the company to prevent any defi- 
ciency in the supply which might have resulted from an 
unusually heavy consumption of water consequent upon the 
then prevailing high temperature. 


'Y| IMPROVEMENTS IN THE TREATMENT OF FLUID 


BLAST FURNACE SLAG. 
By A. D. Expers. 

Furnaces in which iron ores in contact with charges of 
fuel and flux are smelted down to pig iron are called blast 
furnaces, and the molten earthy dross which separates from 
the metallic iron while in fusion, and which gathers on 
account of its lighter weight on top of the metal, is called 
slag or blast furnace cinder. 

n the United States the output of pig iron averages per- 
haps somewhat above that of the weight of the slag; still 
over three million tons of the latter are yearly produced, 
whereof only a small part is utilized, whereas the accumula- 
tion of the remainder is a decided incumbrance. 

Though the ballasting of roads, filling in of embank- 
ments, etc., occasionally afford a ready market for the slag 
of some furnaces, the money value derived therefrom is no 
adequate return for the cost of the heat which wes used in 
melting the slag, the total cost of which is to this country 


perfectly satisfactory to the purchaser. 


alone nearly equal to that of a million tons of coal yearly. 
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that the composition of the averag 
contains much more lime and less of 
that the vitreous condition of slag ma 
obtained, according to th 
as can be best illustratec 
slag product ‘‘ mineral wool.’ 

If this wool is mar 
slag, poor in silica, anc 
| bottle which contains di 
will entirely melt awa 
the slag globules which 
scarcely change at 


1 quantity of slag | 


yet absorb only a comparatively smal 
f the yearly supply | 


aste heat, which is now generally | 
i, and probably not one per cent. 0 


slag as best it can, thereby | 
and properties of the latter 
is therefore of the highest im 
ier blast furnace slag va 
yulating it in its | quic 
heat directly, or | liqui 


The utilization of this w 
allowed to escape 
actually injuring the quality 
even for the comm onest use, 
portance, and all 
juable should be i 
state of fusion, ant 


to run through gutters or 
rround, and then becomes 
from under the still 
1 breaks out in new streams, 
their turn, until the flowing 
he cores of the slag streams 


Usually the slag is allowed 
| along a chute into furrows on the 
kly chilled on the surfa 
mass runs onward 
which become crus 
supply is exhausted, when also t 


attempts to rene 
n the direction of mani} 
Lof either utilizing its 
ve of beat in such manner as to | 
arity in the solidified 
hich the latter will be most useful 
of the now well-known substance 
“slag sand,” the use of fluid 
ottle glass, and the recent 
e slag from the blast fur- 
further conversion into 


1 by a closer examination ©” 


i the fine wool flock is 
luted vinegar, the fine W 
y or dissolve in ¢ 


obtain the most desirable 
or that condition in w 


s that the almost simultaneous transformation 
id into solid and irregular contrac- 
ed crust, while the slag is under- | 
2,000° Fahr., all within about 
lecular uniformity 


ound in the Woe? 
it kept in the bot 
1 threads are of exactly 
he globules offer in propor 


in the same piece of liqu 
tion of the already solidifi 
going a loss of heat of nearly 
is less apt to promote mo 
us material of haphazard shape. 


eral wool,” of. the so-called 
slag in the manufacture of b 
French experiments of running th 
nace into rotary gas 


| position, only t 


circum 
ratus 
If tl 
ordina 
wer) 
fe 
which 
would 
In t 
hotter 
and al 
densit 
Wh 
will 
be 
sumal 
put, ¥ 
remov 
road ¢ 
procu 
30 mi 
and q 
class 
oross- 
more 
the sh 
sidere 


THE 


artificial stones, are all efforts in the right direetic n, but as | than an incongruo 


Av 
sudden! 
4698 
fore, it 
== 
\ a 
\ 
\S 
C ~— >. cond 
are 
& the « 
\ of ec: 
AD met: 
\ to d 
AS mat 
im 
wy — J 
the 
co 
Co 
furnace 
a than glass? an 
y or may fle 
ch_it 1s th 
re 
int 
| bol te fe 
a whe 
4 Lt ~ 


Avaver 27, 1881. SCIENTIFIC AMERICAN SUPPLEMENT, No. 295. 


= 
1881, smaller surface to the action of the acid, and, having been 
suddenly chilled by c 


fied oD their surface than the elongated and slower cooled 


oe and vitrifaction of the slag prevent, there- | 
fore, its gradual decay and disintegration under exposure to | 
the weather. 


The following description of a new method of treatment, | general rule, a glass containing two silicates is less fusible, | 


tected from the reducing action of flame, and the crucib 


— 
f eer ; le | crucible, may be considered to be physically porous, as heat 
ontact with steam jets, are more vitri-| must be closed on all sides, except where no flame can | produces mutual repulsion between the molecules of a body. 


reach. Mixtures containing no oxide of lead are exposed | These 8 poor pores have to be closed by a very gradual 


in large open fire-clay bowls to the full action of the flame | process 0 


and heat of the furnace. 


cooling, for if the process be hurried, the outer 
crust will be solidified, while the interior remains in a 


Different glasses possess different qualities, according to| porous condition. So-called toughened glass has faiied, 
the number and nature of their constituent silicates. As a| because however hard the surface may be rendered by the 


violent contraction caused by sudden cooling, the interior 


for which letters patent have been recently granted to Mr, | but considerably purer in color and texture, than one con-| remains porous, and the unnatural tension excited between 
4. D. Elbers, of Hoboken, N. J., through the agency of | taining a larger number. A homogeneous glass is more 
Messrs. Munn & Co., may incite a more general investigation | easily obtained when its constituent silicates are of similar 


of the possible uses to which blast furnace cinder can 


bos proposed to run the fluid slag from the furnace into a 

revolving spider, resembling an ordinary carrousel. Instead 

of the platform for wooden horses and riders, the circum- 

ference of the apparatus is encircled by an annular iron 

trough or gutter, into which the slag is to flow, while the 
rousel swings around. 

Assuming the slag yield from a given furnace to average 
5,000 pounds at every tap, und this quantity to he poured 
out toa depth of 6 inch 8 into a gutter one foot wide, or to 
a depth of 3 inches ina gutter 2 feet wide, the capacity of 
the gutter would have to be about 80 cubic feet, the outer 
circumference 69 feet, and the diameter of the whole appa- 
ratus about 19 feet. 

If the apparatus made 5 revolutions per minute (as an | 
ordinary carrousel of that size can be made todo by hand | 

wer), the slag-flow would be distributed over a distance of | 
300 feet in one minute, or over 2,100 feet in 7 minutes, | 
which is about the time in which the 5,000 pounds of slag 
would have run in. 

In this manner the slag will be cooled quickly, and the 
hotter or liquid strata will always be on top of the colder 
and already solidified layers, and thereby insure solid weld, 
density, and compactness of the whole mass. 

While the various forms into which the slag may be cast 

3 will suggest themselves in practice, that shape which may 
be most desirable for its utilization as railroad ballast, pre- 
sumably the most extensive application to which slag can be 
put, will certainly be obtainable at about the same cost as 
removing cinder in the old way. Common ballast for rail- 
road construction and maintenance of way is not generally 
procured further off from where it isto be used than 20 or 
30 miles. The possibility of getting material of a shape 
and quality to suit the more exacting requirements of first 
class roads, as regards freedom from dust, preservation of 


Fie. 1.—FURNACE. 


. oross-ties, and stability of road-bed, may, however, allow of |r approximate specific gravity. Plate and sheet glass, 


more extended transportation, and thereby render available 
the slag from blast furnaces, which would otherwise be con- 
sidered too far off to draw a supply from. 


THE MANUFACTURE OF GLASS FOR DECORATIVE 


composed of the silicates of sodium and calcium, are 
generally homogeneous, but possess a green tinge, due to 
the silicate of sodium. Crown glass is white, owing to the 
replacement of the sodic silicate by silicate of potassium. 
Flint glass, consisting of the silicate of lead and silicate of 
potassium, is both white and brilliant. The brilliancy of 


PURPOSES.* flint glass is due to the density of the lead silicate, but this 


By Hl. J. Powext, B.A. ties in the substance of the glass. 


“THe manufacture of glass for decorative purposes’ 
subject of considerable extent, and requires more time to do 
justice to it than is at present available. The subject may con- 
veniently be divided into three parts: 1. The development 
for decorative purposes of the natural properties of glass ; 
2. The production of decorative forms, or decorative 
material, by the manipulation of glass in a plastic or viscous 
condition; 3. The treatment of the surface of glass with 
a view to supplement the effects due to its form or its 
nature, 

I. NATURE OF GLASS. 


Glass is defined as an amorphous transparent solid, and | 
the existence of devitrified glass, which is both crystalline 
and opaque, and of other opaque glasses to which I hope to 

» allude, need not materially damage this definition. here 
are many different glasses, but all agree in being built up of ' 
compounds which are called silicates, a silicate being formed 
by the union of the oxide of silicon, or silica, with another 
oxide. The large family of silicates may be divided into | 


two groups, the one being composed of alkaline, and the | 
other of the metallic silicates. It is only necessary to men- 
tion a few individuals belonging to each of these groups, 
namely, those of the first group, which respectively contain 
the oxide of potassium and the oxide of sodium, and those 
of the second, which contain the oxide of lead, the oxide 
of calcium, and the oxide of barium. Every glass must con 
tain at least one silicate belonging to the group of alkaline 
silicates, as well as one silicate belonging to the group of 
metallic silicates. Manufacturers have practically nothing 
to do with silicates as silicates. but knowing that the nature 
of a glass depends upon the natures of its constituent. sili- 
cates, they put into their crucibles materials of such a 
nature, and in such quantities, as will produce the silicates, 
and consequently the glass, which they require. The raw | 
materials are, as a rule, oxides or carbonates; a carbonate | 
being a compound of an oxide with the oxide of carbon or | 
carbonic acid. The most important materials are sand (an 
impure form of oxide of silicon), red lead (a mixture of the 
oxides of lead), and the carbonates of potassium, sodium, 
barium, and calcium. The whiteness of the resultant glass 
depends upon the purity of the raw materials, and especially 
upon the ubsence of iron, whether as an oxide or as a 
metal. The silicate of lead is formed by the direct combina- 
tion in the crucible, under the influence of intense heat, of 
sand with the oxide of lead. The silicates of potassium, 
sodium, barium, and calcium, are also formed in the 
crucible by the indirect action of the sand upon the 
Tespective carbonates. This indirect action consists in the 
N expulsion of carbonic acid gas from the carbonate by the 
intensely heated oxide of silicon, and the consequent union 
of the latter with the residual oxide, Given the alkaline and 
metallic silicates required to form a certain glass, the 
necessary raw materials for the required silicates are simul- 
- taneously thrown into the crucible, and the silicates will be 
DA Simultaneously produced by the action of the heat of 
od furnace in which the crucible has previously been | 


The simplest form of a lass furnace is a circular base, 


coneet be attained with a glass containing silicate of 


very density is frequently the cause of strie and irregulari- 


the interior and the surface generally ends in the destruction 
of both. 

Gradual cooling, or ‘“‘annealing,” is practically effected 
by placing the glassware immediately after manipulation 
upon movable trays, and slowly removing them in a con- 
tinuous train from a constant source of heat, or by placing 


Fie. 4.—SHEET GLASS. 


the ware in a heated oven or kiln, and allowing the source 
of heat to die out. 

The effects produced respectively by the refraction, trans- 
mission, or reflection of light by glass may, in = cases, 
be utilized for decorative purposes. If a beam of light be 
transmitted through a glass prism or luster, a more or less 
extended spectrum is formed in proportion to the density of 
the glass. If white light be transmitted through glass con- 
taining the oxide of uranium in solution, rays otherwise un- 


It is almost as difficult to| seen become brilliantly conspicuous. If certain metallic 
is q | Obtain a clear mixture with the silicates of lead and | oxides be introduced into a crucible, together with the mix- 
| potassium as with water and vil. The silicate of barium is | ture for transparent glass, and be dissolved throughout the 


Fie. 2 —CRUCIBLES 


| used for pressed glass, as a cheap substitute for the silicate 
of lead. Venetian glass contains three silicates—namely, 
those of sodium, calcium, and potassium; it is therefore 
fusible, and its density is trifling. To these two properties 
the lightness and intricacy of Venetian work are to be 
attributed. Venetian glass is generally devoid of brilliancy, 
and very far from being either white or homogeneous, but 
these very deficiencies give that horny effect which is looked 
upon as a Characteristic beauty. Bohemian glass, in 
addition to the silicates of sodium, potassium, and, 
calcium, contains traces of the silicates of magnesium and , 
aluminum. It is fusible, easily manipulated, and de- 
velops, with the sub-oxide of copper, a ruby color, which 
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Fie. 3.—PRINCE RUPERT’S DROPS. 


no D + sede Me flattened dome. In the center of the base is a When fusion and purification are complete, the glass in 
fractot) atches for) small grate, and round the grate, under the crucible is in a condition closely resembling that of| 
ce cil placed. ormed in the wall of the dome, the crucibles are yery glutinous treacle. It can be withdrawn from the | 
glass, # a Rey pass through the dome ut the side of each crucible by pouring. by ladling, or by gathering. Gatherin 
ny Do ted f ich direct upon the crucibles the heat and flame re- consists in thrusting the heated end of a hollow iron rod, 
is coo the j rom the center of the dome. The arches serve for measuring from five to six feet, into the molten mass, and 
on of htroduction and removal of crucibles as well as for the turning it so as to collect a coil of the semi liquid material. 


of glass from the crucibles, when required for Jt requires some skill and —— to collect the exact weight 


Jeareot" Manipulation. Crucibles are built of fire-cla , roli by roll, of glass required to reproc 


uce a given pattern, especially as 


vat ini and their shapes are regulated according to the nature of the |g mistake in this, as in all processes of glass manufacture, 


for a glass contains oxide of lead, it must be pro- 


mixtures which they are intended to hold. If the mixture jg irrevocable. The molten glass, as it comes from the 


| _® The blocks used to illustrate this paper have been kindly lent b: 
* A-paper recently. read before the Society of Arts, Messrs. Spon & Co. , 4 


'mass, the resultant glass acquires the power of sifting the 


incident rays, and of transmitting effects of color. according 
to the nature or quantity of the oxide introduced. Different 
permanent transmitted colors are obtained (1) by the oxides 
of different metals, (2) by the different oxides of the same 
metal, (3) by different quantities of the same oxide, or by 
different thicknesses of the resultant glass. The charac- 


Fie. 5.—LONG VASE. 


teristic colors of the oxides of gold, silver, copper, manganese, 
iron, and cobalt are, respectively, pink, yellow, peacock- 
blue, violet, dull green, and purple-blue. Copper and iron 
pomaee two oxides each, namely, a peroxide containing a 
a 


rge proportion of oxygen, and a sub-oxide containing a 
proportion. peroxide of copper gives a blue or 
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waste heat, which is now generally | yet 


The 
yet absorb only a comparatively small quantity of slag} It must be remembered here that slag is by no meal — 
allowed to escape from the slag as best it can, thereby | abroad, and probably not one per cent, of the yearly supply | as ductile as glass, but rather “red short” or “refractory, poe 
actually injuring the quality and properties of the latter | in this country, | that the composition of the average blast furnace cindef place 
even for the comm onest use, is therefore of the highest im. | Usually the slag is allowed to run through gutters or contains much more lime and less of silica than glass, a arch 
portance, and all attempts to render blast furnace slag va. | along a chute into furrows on the ground, and then becomes that the vitreous condition of slag may or may not & . 
luable should be in the direction of manipulating it in its | quickly chilled on the surface, while from under the stil] obtained, 

State of fusion, and of either utilizing its heat d 


irectly, or | liquid 


to regulate the rapid escape of beat in such manner as to | which 


mass runs Onward and bre 
obtain the most desirable state of m 


according to the manner in which it is 
become crusted over in the 


aks out in new Streams, as can he best illustrated by a closer examination of the 


ir turn, until the flowing slag product “ mineral wool.” ment 
lecularity in the solidified supply is exhausted, when also the cores of the slag streams if this wool is made from very ‘‘limy” or “ caleaen and tl 
slag, or that condition in which the latter will be most useful solidify. | slag, poor in silica, and the fine wool flock is put into 

The production of the now we ll-known substance “min It is obvious that the almost simultaneous transformation | 

eral wool,” of. the so-called ‘ slag sand,” the use of fluid 

slag in the manufacture 


| bottle which contains diluted vinegar, the fine wool threat 

in the same piece of liquid into solid and irregular contrac- | wil} entirely melt away or dissolve in a day or two, wheres 

of bottle giass, and the recent | tion of the already solidified crust, while the slag is under- | the slag globules which are generally foand in the wool he 
French experiments of running the slag from the blast fur- | going a loss of heat of nearly 2,000° Fabr., all within about scarcely change at all, if kept in the bottle for mont 
i gas furnaces for fen minutes, is less apt to promote molecular uniformity | Still the globules and threads are of exactly the same = 
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er surface to the action of the acid, and, having been 
nly chilled by contact with steam jets, are more vitri- 
fied on their surface than the elongated and slower cooled 


ess and vitrifaction of the slag prevent, there-| 


tn 
decay aad disintegration under exposure to | 


ther. 
te he following description of a new method of treatment, 


for which letters patent have been recently granted to Mr. 
4. D. Elbers, of Hoboken, N. J., through the agency of 
Messrs. Munn & Co., may incite a more general investigation 
of the possible uses to which blast furnace cinder can 


. to run the fluid slag from the furnace intoa 
revolving spider, resembling an ordinary carrousel, Instead 
of the platform for wooden horses and riders, the circum- 
ference of the apparatus is encircled by an annular iron 
trough or gulter, into which the slag is to flow, while the 
carrousel swings around. E 

Assuming the slag yield from a given furnace to average 
5,000 pounds at every tap, and this quantity to be poured 
out to a depth of 6 inch¢ s into a gutter one foot wide, or to 
adepth of 3 inches in a gutter 2 feet wide, the capacity of 
the gutter would have to be about 30 cubic feet, the outer 
circumference 69 feet, and the diameter of the whole appa- 
ratus about 19 feet. 

If the apparatus made 5 revolutions per minute (as an | 
ordinary carrousel of that size can be made to do by hand | 

wer), the slag-flow would be distributed over a distance of | 
300 feet in one minute, or over 2,100 feet in 7 minutes, 
which is about the time in which the 5,000 pounds of slag 
would have run in. 

In this manner the slag will be cooled quickly, and the 
hotter or liquid strata will always be on top of the colder 
and already solidified layers, and thereby insure solid weld, 
density, and compactness of the whole mass. 

While the various forms into which the slag may be cast 
will suggest themselves in practice, that shape which may 
be most desirable for its utilization as railroad ballast, pre- 
sumably the most extensive application to which slag can be 
put, will certainly be obtainable at about the same cost as 
removing cinder in the old way. Common ballast for rail- 
road construction and maintenance of way is not geverally 
procured further off from where it is to be used than 20 or 
30 miles. The possibility of getting material of a shape 
and quality to suit the more exacting requirements of first 
class roads, as regards freedom from dust, preservation of 
oross-ties, and stability of road-bed, may, however, allow of | 
more extended transportation, and thereby render available | 
the slag from blast furnaces, which would otherwise be con- | 
sidered too far off to draw a supply from. 


THE MANUFACTURE OF GLASS FOR DECORATIVE 
PURPOSES.* 
By H. J. Powett, B.A. 


“THe manufacture of glass for decorative purposes” is a 
subject of considerable extent, and requires more time to do 
justice to it than is at present available. The sabject may con- 
veniently be divided into three parts: 1. The development 
for decorative purposes of the natural properties of glass ; 
2. The production of decorative forms, or decorative 
material, by the manipulation of glass in a plastic or viscous 
condition; 3. The treatment of the surface of glass with 
a view to supplement the effects due to its form or its 
nature. 


I. NATURE OF GLASS. 


Glass is defined as an amorphous transparent solid, and 
the existence of devitrified glass, which is both crystalline 
and opaque, and of other opaque glasses to which I hope to 
allude, need not materially damage this definition. here 
are many different glasses, but all agree in being built up of ! 
compounds which are called silicates, a silicate being formed 
by the union of the oxide of silicon, or silica, with another 
oxide. The large family of silicates may be divided into | 
two groups, the one being composed of alkaline, and the | 
other of the metallic silicates. It is only necessary to men- 
tion a few individuals belonging to each of these groups, 
namely, those of the first group, which respectively contain 
the oxide of potassium and the oxide of sodium, and those 
of the second, which contain the oxide of lead, the oxide 
of calcium, and the oxide of barium. Every gluss must con 
tain at least one silicate belonging to the group of alkaline 
silicates, as well as one silicate belonging to the group of 
metallic silicates. Manufacturers have practically nothing 
to do with silicates as silicates. but knowing that the nature 
of a glass depends upon the natures of its constituent. sili- 
cates, they put into their crucibles materials of such a 
nature, and in such quantities, as will produce the silicates, 
and consequently the glass, which they require. The raw | 
materials are, as a rule, oxides or carbonates; a carbonate | 
being a compound of an oxide with the oxide of carbon or | 
carbonic acid. The most important materials are sand (an 
impure form of oxide of silicon), red lead (a mixture of the 
oxides of lead), and the carbonates of potassium, sodium, 
barium, and calcium. The whiteness of the resultant glass 
depends upon the purity of the raw materials, and especially 
upon the absence of iron, whether as an oxide or as a 
metal. The silicate of lead is formed by the direct combina- 
tion in the crucible, under the influence of intense heat, of 
sand with the oxide of lead. The silicates of potassium, 
Sodium, barium, and calcium, are also formed in the 
crucible by the indirect action of the sand upon the 
Tespective carbonates. This indirect action consists in the 
expulsion of carbonic acid gas from the carbonate by the 
intensely heated oxide of silicon, and the consequent union 
of the latter with the residual oxide. Given the alkaline and 
metallic silicates required to form a certain glass, the 
necessary raw materials for the required silicates are simul- 
taneously thrown into the crucible, and the silicates will be 
simultaneously produced by the action of the heat of 
=. ae in which the crucible has previously been | 


The simplest form of a glass furnace is a circular base, 
covered by a flattened dome. In the center of the base is a 
comparatively small grate, and round the grate, under 
arches formed in the wall of the dome, the crucibles are 
Placed. Flues pass through the dome ut the side of each 
arch, which direct upon the crucibles the heat and flame re- 
flected from the center of the dome. The arches serve for 
the introduction and removal of crucibles as well as for the 
Temoval of glass from the crucibles, when required for 
Manipulation. Crucibles are built of fire-clay, roli by roll, 
and their shapes are regulated according to the nature of the 
mixtures which they are intended to hold. If the mixture 
for a glass contains oxide of lead, it must be pro- | 


* A-paper recently read before the Society of Arts. ae. 


tected from the reducing action of flame, and the crucible crucible, may be considered to be physically porous, as heat 
must be closed on all sides, except where vo flame can | produces mutual repulsion between the molecules of a body. 
reach. Mixtures containing no oxide of lead are exposed | These physical pores have to be closed by a very gradual 
in large open fire-clay bowls to the full action of the flame | process of costing, for if the process be hurried, the outer 
and heat of the furnace. | crust will be solidified, while the interior remains in a 


Different glasses possess different qualities, to, 
a} 


the number and nature of their constituent silicates. 


porous condition. So-called toughened glass has failed, 
because however hard the surface may be rendered by the 


general rule, a glass containing two silicates is less fusible, | violent contraction caused by sudden cooling, the interior 


but considerably purer in color and texture, than one con- 
taining a larger number. A homogeneous glass is more 
easily obtained when its constituent silicates are of similar 


Fie. 1.—FURNACE. 


or approximate specific gravity. Plate and sheet glass, 
composed of the silicates of sodium and calcium, are 
generally homogeneous, but possess a green tinge, due to 
the silicate of sodium. Crown glass is white, owing to the 
replacement of the sodic silicate by silicate of potassium. 
Flint glass, consisting of the silicate of lead and silicate of 
potassium, is both white and brilliant. The brilliancy of 
flint glass is due to the density of the lead silicate, but this 
very density is frequently the cause of strie and irregulari- 
ties in the substance of the glass. It is almost as difficult to 
obtain a clear mixture with the silicates of lead and 
potassium as with water and vil. The silicate of barium is 


remains porous, and the unnatural tension excited between 
pe ered a and the surface generally ends in the destruction 
of both. 

Gradual cooling, or Hymne is practically effected 
by placing the glassware immediately after manipulation 
upon movable trays, and slowly removing them in a con- 
tinuous train from a constant source of heat, or by placing 


Fig. 4.—-SHEET GLASS. 


the ware in a heated oven or kiln, and aliowing the source 
of heat to die out. 

The effects produced respectively by the refraction, trans- 
mission, or reflection of light by glass may, in -— cases, 
be utilized for decorative purposes. If a beam of light be 
transmitted through a glass prism or luster, a more or less 
extended spectrum is formed in proportion to the density of 
the glass. If white light be transmitted through glass con. 
taining the oxide of uranium in solution, rays otherwise un- 
seen become brilliantly conspicuous. If certain metallic 
| oxides be introduced into a crucible, together with the mix- 
| ture for transparent glass, and be dissolved throughout the 


Fie. 2 —CRUCIBLES 


used for pressed glass, as a cheap substitute for the silicate 
of lead. Venetian glass contains three silicates—namely, 
those of sodium, calcium, and potassium; it is therefore 
fusible, and its density is trifling. To these two properties 
the lightness and intricacy of Venetian work are to be 
attributed. Venetian glass is generally devoid of brilliancy, 
and very far from being either white or homogeneous, but 
these very deficiencies give that horny effect which is looked 


upon as a Characteristic beauty. Bohemian glass, ip 
addition to the silicates of sodium, potassium, and 


calcium, contains traces of the silicates of magnesium and 
aluminum. It is fusible, easily manipulated, and de- 
velops, with the sub-oxide of copper, a ruby color, which 


Fie. 3.—PRINCE RUPERT’S DROPS. 


a be attained with a glass containing silicate of 
ead. 

When fusion and purification are complete, the glass in 
the crucible is in a condition closely resembling that of 
very glutinous treacle. It can be withdrawn from the 
crucible by pouring. by ladling, or by gathering. Gathering 
consists in thrusting the heated end of 
measuring from five to six feet, into the molten mass, and 
turning it so as to collect a coil of the semiliquid material. 
lt requires some skill and practice to collect the exact weight 
of glass required to reproduce a given pattern, especially as 
a mistake in this, as in all processes of glass manufacture, 
is irrevocable. The molten glass, as it comes from the 


* The blocks used to illustrate this paper have been kindly lent by 
Messrs. Spon & Co. 


a hollow iron rod, 


‘mass, the resultant glass acquires the power of sifting the 
incident rays, and of transmitting effects of color, according 
to the nature or quantity of the oxide introduced. Different 
permanent transmitted colors are obtained (1) by the oxides 
of different metals, (2) by the different oxides of the same 
metal, (3) by different quantities of the same oxide, or by 
different thicknesses of the resultant glass. The charac- 


Fie. 5.—LONG VASE. 


teristic colors of the oxides of gold, silver, copper, manganese, 
iron, and cobalt are, respectively, pink, yellow, peacock- 
blue, violet, dull green, and purple-blue. Copper and iron 
peaaee two oxides each, namely, a peroxide containing a 
arge proportion of oxygen, and a sub-oxide containing a 

proportion, e peroxide of copper gives a blue or 
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m color, and the sub oxide a ruby red. The peroxide of 

ron gives a yellow, and the sub-oxide a dull green. Certain 

oxides are valuable for their power of respectively increasing 
or diminishing the oxidation of other oxides. Thus, to 
obtain an iron yellow, which is the characteristic color of 
the peroxide of iron, it is necessary to add to the mixture 
oxide of manganese, which, at a high temperature, parts 
with its oxygen and its coloring power simultaneously. The 
oxygen thus set free goes to the assistance of the peroxide 
of iron, which has a tendency to part with its oxygen, and 
to produce a green color. The sub-oxide of copper has a 
great tendency to rob oxygen from any convevient source, 
and to produce a blue or green, instead of a red; it is there- 
fore necessary, when a red is wanted, to mix with it some 
substance which absorbs oxygen with greater avidity. The 
oxide used for this purpose is the sub-oxide of tin. It often 
happens that in preparing the pink from the oxide of gold 
and red from the oxide of copper, the reductive action is 
carried too far, and instead of baving the oxide in solution, 


SCIENTIFIC AMERICAN SUPPLEMENT, 


No. 295. 


Aveust 27, 188], 


ever simple the tools may be, the variety of form which a | care must be taken to develop the effects due to the natory 


blown bu:b may be forced to assume is inexhaustible. The | properties of the material. The standard must be the hj 
molten glass, when gathered from the crucible, is too fluid | est possible, and no vessel should be allowed to leave the 
for immediate manipulation, and requires to be partly | sorter’s hunds which is not perfect both in material and wopg. 
solidified by rolling on a polished iron slab, or by insertion | mansbip. - 
in moistened wooden cup-shaped moulds, from which the} Effectual assistance in the competitive struggle may bede 
glass may assume a rough outline of its ultimate form. The | rived from the adoption of improved methods of workiy 
rst process in every case is blowing through the hollow | and the application of improved knowledge and of greater 
athering iron until the mass of glass be expanded into a|economy throughout all the processes of manufacture, 
yulb. If the iron be held vertically, with the bulb down- ; Above all, it will be advantageous if workmen and many 
ward, the bulb is elongated by gravitation, and expanded | facturers can discover that their true interest is identicg), 
at the same time; if the bulb be raised and blowing be con- | The Flint Glass Makers’ Society makes, and bas made, mig. 


tinued, it increases in circumference only. The bulb may 
also be elongated by gravitation alone, assisted by a swing 
ing motion. While the bulb is being shaped with the spring 
tool, it must be kept in constant rotation by rolling the rod, 
to which it is attached upon the arms of the chair, as other- 
wise it would collapse. If the end of the bulb, remote from 
the blowing iron, be opened, and the bulb be rapidly rotated 


| takes; but these mistakes form no valid reason for ant 
nism, and to the society are due the increased sobriety, 
intelligence, and productive capacity of the workmen. 


[Continued from SupPLEMENT 294, page 4690.] 
[MINING AND Screntiric PRess.] 


is 


Fie, 6.—WINE-GLASS. 


the metal is found suspended in the glass in a state of} and heated simultaneously, it will suddenly fly open b 


extremely fine division. The glass in this condition reflects 
a red color, but transmits an opalescent blue. If the par- 
ticles of the metal be sufficiently large to reflect the 
characteristic color of the aetual metal, the well known 
effect of avanturine is obtained. The different colors pro- 
duced by the same oxide are best observed in the case of 
copper and cobalt. A small quantity of the peroxide of cop- 
per gives a blue, and a larger quantity a green. In the same 
way a strong dose of the oxide of cobalt gives a red, a 
smaller dose a violet, and a comparatively minute quantity 
the characteristic blue, or a thick layer of cobalt glass trans- 
mits red rays, a thinner layer, violet rays, and a still thinuer 
one, blue rays. 

Opacity may be produced by devitrification, by the 
semi fusion of pulverized white or colored glasses, and 
by the addition to transparent glass of some infusible 
material. Devitrification has never been pressed into 
practical use; the semi-fusion of pulverized glass places at 
the decorator’s disposal a material of great strength, possess- 


ing a granular and irregular surface, together with the power | 
of developing almost every tint of color in an absolutely per- | 


manent condition. The process is also valuable to the | 
manufacturer, as supplying a means of utilizing waste. 
Opaque black glass or black enamel is formed by the addi- | 
tion to transparent glass of an excess of an infusible or | 

tially fusible black oxide, as, for instance, that of | 
iridium, of cobalt, of manganese, or of iron. White and 
colored enamels owe their opacity to the oxide of arsenic, 
the oxide of tin, the phosphate of calcium, or to cryolite, a 
compound of sodium, aluminum, and fluorine, and their 
colors to different metallic oxides. It is cryolite which gives 
the opacity to the well-known hot pressed porcelain, good | 
specimens of which:have been kindly lent by Mr. | 
. G. Sowerby, of Gateshead-on-Tyne. 


II. —MANIPULATION. 


The molten glass gathered on the end of the hollow blow- 
ing iron may be placed in a mould, and by the pressure of a 


Fie. 7.—APPLICATION OF HANDLES, SCROLLS, &c. | 


workman's breath on its inner surface, may be forced to | 
adapt both its internal and its external surface to the form 
and surface of its environment By this means the glass may 
not only receive the actual form of the interior of the mould, 
but may also be imprinted by any depressed or raised orna- 
ment, wrought on its inner surface. If, instead of being 
expanded by the workman’s breath, it be forced to adapt | 
itself to the mould by the descent of a plunger, it will | 
assume on its outer surface the internal form of the mould, | 
together with any decoration which may be wrought upon | 
it, and on its internal surface the form and surface of the 
plunger. 
The molten glass may also be fashioned by the breath and 
the simple tools of the glassblower. 


by which he holds and rotates the glass with his left band, 
constitute the entire mechanism of his lathe. 


centrifugal force into a flattened disk. If the disk be reheated, 


and the iron held perpendicularly with the disk downward, | 


the disk will gradually crumple and collapse. The heat 

required to renew the plasticity of glass essential to manipula- 

tion is obtained by inserting the bulb or vessel into the 

mouth of a heated crucible, or into a furnace adapted to the 

purpose. If to the end of a solid mass or hollow bulb of glass 

a second working rod be attached by a seal of glass, and the 

workman recedes while retaining the blowing iron, and an 

assistant recedes carrying the second rod, the bulb or mass | 
which unites them may be indefinitely extended. If a con- | 
nection be formed between a source of molten glass and the | 
circumference of a heated wheel, and the wheel be caused to | 
revolve with speed, a thread is coiled upon the wheel in an | 
extreme state of tenuity. This thread may be spun into a 

decorative fabric. 


PHYSICAL STUDIES OF LAKE TAHOE. 
By Prof Joun Le Conte. 
HAS PUKE WATER ANY COLOR BY DIFFUSE REFLECTION? 


In relation to the colors observed in the deep waters of 
certain lakes ahd seas, it is evident that the transmitted light 
cannot reach the eye of the observer. Hence it is plain that 
if such waters were perfectly free from all foreign materials, 
in solution or mechanically saspended, there are only two 
methods by which colored tints can emanate from the inte. 
rior of such a transparent liquid. These are for pure water: 
1. Color tints by diffuse selective reflection from the aque. 
ous molecules ; 2. Color tints produced by selective abso 
tion and the diffuse reflection of the unabsorbed light. h 
the first case the tints of pure water would be analogous to 
those of opalescent liquids. In the second case the hues 
would be analogous to those of weak colored solutions, in 
which the colors by transmission and reflection are the same, 
In both cases it is absolutely essential, in order that the color 
tints should reach the eye of the observer floating on the 
surface of deep waters, that the aqueous molecules should 
possess the property of reflection; the only difference being 
that in the first case the reflection is selective, while in the 
second case all the unextinguished rays are more or less re- 
flected. So that the primary question which is to be settled 
is: Whether perfectly pure water has 7 color by diffuse 
reflection of light from the interior of the liquid? This, 
being a question of fact, can only be settled by observation 
and experiment. 

We have already seen that SirI. Newton, and many of his 
successors, thought that water exercised a selective reflection 
| on the rays of-sunlight which traversed it. In proof of this 

he records an observation related to him by his distinguished 
contemporary and friend, Dr. Edmund Halley. Having de- 
scended under sea water many fathoms deep, in a diving 
bell, Halley found, in a clear sunshine day, a crimson color 
(like a damask rose) on the upper part of his hand, on which 
fell the solar rays afier traversing the stratum of water above 
him and a glass aperture; whereas the water below him, and 
the under part of his hand. illuminated by light coming from 
the water beneath, appeared green. From which Newton 
concluded that the sea water reflects the violet and blue rays 
most easily, and allows the red rays to pass most freely and 
copiously to great depths. Hence the direct light of the sun 
must appear red at all great depths, and the greater the 
depth the fuller and more intense must the red be; and at 


II. —TREATMENT OF SURFACE IN ORDER TO SUPPLEMENT | Such depths as the violet rays scarcely reach, the blue, green, 


His principal | and of the nature of the material. 


EFFECT DUE TO NATURE OR FORM. 
Decorative surface obtained by blowing into moulds. 


Venetian sheet glass. 
Ribbed and diamond-moulded table glass. 
Decorative applications to surface by heat. . 
1. Colored and metallic gems, seals, and frills. 
2. Etchings in gold leaf. 
8. Sections of variegated cane. 


| and yel'ow rays, being reflected from below more copious! 
than the red oves, must make a green (‘‘ Newton’s Optics,” 
book 1, part II., prop. 10, expt. 17). At a later date, J. H. 
Hassenfratz verified Newton’s explanation by means of 4 
long tube blackened inside, closed at the ends by glasses and 
filled with pure water, through which the solar rays were 
made to pass. The transmitted light became successively 
white, yellow, orange, or red, as the length of the column of 
water traversed was augmented. Annular diaphragms 
placed at different points of the tube appeared black on the 


4. Threading, imitation leaves and feathers, and various | Side of the observer at the point where the transmitted light 


forms of threading. 
5. Reticulated enamel ornament, with bubbles. 
. Metallic, colored, and scale decoration. 
. Frosted glass. 
. Iridescence. 


Decorative applications without heat. 


. Iridescence by corrosion and decay. 
. Cutting. 

Engraving. 

Sand blast: process, 

Acid. 

6. Carving. Specimens lent by Mr. Thomas Webb, of 
Stourbridge Glass Works, Stourbridge. The origination of 
the process is due to Mr. Northwood. 

7. Enamel painting and gilding, fixed by heat. 

8. Mosuic transparent glass. 

9. Mosaic opaque glass. 

10. Stenciled opaque glass. 


Such are a few of the processes now employed in the 
manufacture of glass for decorative purposes. Additional 
and improved processes will constantly be introduced as long 
as the demand for decorative glass continues. The style of 
the products of our flint glass manufactories has so com- 
pletely changed in the course of a few years, that it is diffi- 
cult to foresee upon what lines the manufacture of the future 
is likely to run. The change is clearly indicated by the fact 
that whereas flint glass was almost entirely sold by weight, 
sale by weight is at the present time an exception. This 
change indicates a loss of a staple product, namely, the heavy 
ware of medium or common quality. The majority of this 
ware is now produced on the Continent; the remainder has 
been retained in England by the perfection of the material 
of pressed glass, and of the mechanism by which it is pro- 
duced. Pressing glass is a manufacture by itself, and the 
loss remains to the workmen and manufacturers of flint 
glass. Decorative glass has taken the place of that which 
has been lost, but it is doubtful how long it will be possible 
to produce it with profit, considering the increase of foreign 
competition. English flint glass manufactories are now 
mainly turning out the best quality of table glass and | 
decorative glass, and their chief profit depends upon the 
invention we succession of novelties. The only safeguard | 


0 The arms of the chair | of these two branches of manufacture is to adopt an English 
in which the workman sits, and the hollow and solid rods | style and an English standard. 


The style should be deter- 
mined by consideration of the utility of the vessels produced, 
It is, for instance, unde- 


tools are what may be called the sugar-tong spring tool, the | sirable to expend prolonged labor upon the decoration of 


shears, the battledoor or flattening tool, together with a/ glass which is essentially fragile. 


variety of simple clips, measure sticks, and calipers, 


The forms and decoration 


How- of the wares produced must be elegant and simple, and every | 


| was white, a feeble violet where it was yellow, blue where it 
was orange, and green where it was red. The diaphragms 
being illuminated by the ray reflected from the interior por- 
tions of the water, the light presented a color complementary 
to that which was transmitted.* 

It is evident, therefore, that both Newton and Hassenfratz 
regarded pure water as possessing the properties of an opal- 
escent medium. On the other hand, we have already shown 
that distilled water really absorbs the solar rays constituting 
| the red end of the spectrum more copiously than those of the 
| blue end, so that the transmitted light comes out greenish 

blue. The discrepancy thus indicated is doubtless due to 
the circumstance that in the older observations and experi- 
ments the water employed was not sufficiently free from 
mechanically suspended m:icrials; for the presence of an 
extremely minute quantiiy of suspended matter in distilled 
water is sufficient to change the color of the transmitted solar 
light from greenish blue to yellow, orange, or red, ——— 
| to the amount of foreign materials present. Thus Tynd 
found that when an alcoholic solution of mastic and other 
resins is added to water, a finely divided precipitate is 
formed, which, when dituted, gives the liquid 
blue color by reflected light. Hence, he maintains ‘‘that, if 
a beam of white light be sent through a liquid which con- 
tains extremely minute particles in a state of suspension, the 
short waves are more copiously reflected by such particles 
than the Jong ones. _ Blue, for example, is more copiously 
reflected than red. When a long tube is filled with clear 
water the color of the liquid (blue-green), as before stated, 
shows itself by transmitted light. The effect is very inte 
resting when a solution of mastic is permitted to drop into 
such a tube, and the fine precipitate to diffuse itse!f in the 
water. The blue-green of the liquid is first neutralized, and 
a yellow color shows itself; on adding more of the solution, 
the color passes from yellow to orange, and from orange to 
blood red.” Again he says: ‘It is evident this change of 
color must necessarily exist, for the blue being partially 
withdrawn by more copious reflection, the transmitted light 
must partake more or less of the character of the comple 
mentary color” (‘Glaciers of the Alps,” ‘‘Culors of the 
ae ” edition cit ante, pp. 259-261). 
y own experiments, by means of the series of glass tubes 


* The above account of Hassenfratz’s experiments is taken from 
Daguin’s *‘ Traite de Physique,” third edition, tome 4, article 2056, p- 
417; Paris. 1868. Not being able to find any reference to Hassenfratz$ 
original paper, I wrote to Prof |’. A Daguin, of Toulouse, and ascer- 
tained that the details given in h's treatise were taken from the grand 
* Encyclopedie Methodique,”’ 1816; Dictionnaire de Physique,’ 
Couleur, page 610. He further informs me that he has never seen the 
originai memoir, and doubts whether it was ever published in extenso. 
details given by Daguin are said, by him, to be scarcely less full than those 
given in the ~ Dictionnaire de Physique.” I . ave not been able to find& 
copy of the “‘ Encyclopedie Methodique ” on this coast, 
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y described, strikingly confirm the foregoing deduc- 
ions. Indeed, I was unable to find any natural waters, how- 
: er clear, which did not contain a sufficient amount of 
final “divided particles in a state of suspension to impart the 
opaline characters to the transmitted solar light. 
The purest hydrant water, as well as the water taken from 
the Pacific Ocean in lat. 39° 17’ north, and long. 123° 58’ 
west from Greenwich, did not manifest the greenish-blue tint 
of distilled water by transmitted light, but exhibited colors 
of the emergent beam, which varied from yellowish orange 
to n accrding to the amount of suspended matter pres- 
ent in the column of liquid. As early as 1857, Prof Tyndall 
seems to have fully recognized the important function of 
finely divided sus nded matter in imparting the blue tints 
to the light reaching the eye by diffuse reflection from the 
interior of masses of water. his is distinctly indicated in 
the account of his experiments already quoted. Again, in 
speaking of the bluish appearance of thin milk, he says: 
«Its blueness is not due to absorption, but to separation of 
the light by the particles suspended in the liquid.” In refer- 
ence to the blue color of the waters of the Lake of Geneva, 
on the 9th of July, 1857, he remarks: ** It may be that the 
lake simply exhibits the color of pure water” (‘‘ Glaciers of 
the Alps,” edition cit, ante, pp. 33, 34). But a little later, 
and after making the experiments previously noted, he very 
significantly asks: ‘‘Is it not probable that this action of 
finely divided matter may have some influence on the color 
of some of the Swiss lakes—on that of Geneva, forexample ?” 


Again, in speaking of the color of the water of this lake, he | 
“It seems certainly worthy of examination whether | 


says: 
oath particles suspended in the water do not contribute to the 
production of that magnificent blue which has excited the 
admiration of all who have seen it under favorable condi- 
tions” (Op. cit. supra, p. 261). Nevertheless, it is quite 
evident that at this time Prof. Tyndall regarded the sus- 

nded particles as playing a comparatively secondary part 
in the production of the biue tints of the natural waters; for 


he clearly intimates that pure water basan a blue | BS 
t | overwhelming. 


color in the same sense as a weak solution of indigo. was 


scattered light, and in some places the ‘‘ track of the beam | light, and bence no color, would reach the eye from the body 
wholly disappears.” In relation to water, Tyndall was also of the liquid. According to Tyndall, ‘‘ in very clear and ve' 
unsuccessful in entirely removing the suspended particles by | deep sea water, this condition is approximately fulfilled, 
the most careful and repeated distillations. is experi- | and hence the extraordinary darkness of such water.” In 
ments on water taken from the Lake of Geneva and from some places, When looked down upon, the water ‘‘ was of 
the Mediterranean Sea, off the coast of Nice, show that the | almost inky blackness—black qualified by a trace of indigo.” 
concentrated beam of light traversing each of them mani-| But even this trace of indigo he ascribes to the small amount 
fested a distinct blue color when viewed laterally. ‘‘ Viewed of suspended matter, which is never absent even in the 
through a Nicol — the light was found polarized, and purest natural water, throwing back to the eye a modicum 
the polarization along the perpendicular to the illuminating | of light before the traversing rays attain a depth necessary 
beam was a maximum.” Fie adds: ‘‘In no respect could I | for absolute extinction. He adds: ‘‘An effect precisely 
discover that the blue of the water was different from that | similar occurs under the moraines of the Swiss glaciers. The 
of the firmament.” (Nature, vol. 2, pp. 489, 490, October | ice is here exceptionally compact, and a to the absence 
20. 1870.) 'of the internal scattering common in bubbled ice the light 
Professor Edward Hagenbach confirmed Soret’s views in | plunges into the mass, is extinguished, and the perfectly 
relation to the polarization of the blue light emanating from | clear ice presents an appearance of pitchy blackness” 
the waters of lukes, by a series of observations on the Lake | (‘ Hours of Exercise iv the Alps;” ‘‘Voyage to Algeria to 
of Lucerne. | Observe the Eclipse,” Am. Ed., N. Y., 1871, pp. 463-470), 
Without contesting the fact that the polarization of the | In like manner the waters of certain Welsh tarns, which are 
diffused light emitied from such waters is produced by re- | reputed to be bottomless, are said to present an inky bue. 
flection from minute particles held in suspension, he, never- ' And it is more than probable that the waters of the Silver 
theless, suggests that a certain want of homogencousness, | Spring, whose exceptional transparency has been previously 
due to differences of temperature in the layers of water, | indicated, would, i oe sufficiently deep, present a 
might likewise give rise to similar phenomena of polariza- | similar blackuess, or absence of all color by diffuse reflec- 
tion. But has — by that it | tion. 
is not possible to attribute the illumination an larization 
to the reflections from the layers of water of den- 
sity; moreover, even if these reflections contribute some-| Jt remains for us to explain the cause of the green tints 
thing, in certain cases, to the production of the phenomena, | which the waters of certain lakes and seas assume under 
it is evident that, under ordinary circumstances, their in-| peculiar circumstances. These green colors manifest them- 
fluence must be insignificant. _(“‘ Archives des Sci. Phys. et | selves under the following conditions, viz.: (a) In the 
Nat.,” tome 37, pp. 186, 187, February, 1870) In the) finest blue water, when the depth is so small as to allow the 
light of the results afforded by the preceding experimental | transmitted light to be reflected from a bottom which is 
investigations, we are now prepared to give a definite and | more or less white. Thus, a white sandy bottom or white 
intelligible answer to the question ‘* whether — pure | rocks beneath the surface of the Lake of Geneva, or the Bay 
water has any color by diffuse reflection of light from the | of Naples, or of Lake Tahoe, will, if the depth is not too 
interior of the liquid.” It seems to me that the evidence | great or too small, impart a beautiful emerald green to the 
leading to a negative answer to the foregoing question is | waters above them. (6) In the finest blue water, when a 
white object is looked at through the intervening stratum of 


not until twelve years later that the beautiful experimental | Professor ‘Tyndall's conclusion in relation to this point! water. In the blue waters of the sea this is frequently seen 


investigations of Prof. Tyndall, in January, 1869, in_rela- 
tion to the blue color of the sky, the polarization of sky light, 
and on th+ polarization of light by cloudy matter generally 
(Proceedings of Royal Society,” vol. 17, No, 108, pp. 
925-283, Jan. 14, 1809), first suggested to J. L. Sovet, of 
Geneva, the analogy which exists in regard to polarization, 
between the light of the sky and the blue light coming from 
the water of the Lake of Geneva. In a letter addressed to Prof. 
Tyndall, dated Geneva March 31, 1869, M. So et maintains 
that blue color of the water of this lake is due exclusively 
to the suspended solid particles, from the fact, which he 
establishes by direct experiments, that this light presents 
phenomena of polarization identical with those of the light 
of thesky. For his experiments show: Ist, that the plane 
of polarization is coincident with the plane of incidence ; 
and 2d, that the polarization is a maximum when the light 
received by the eye is emitied at right angles to the direction 
of the ref acted solar rays in the water (Phil. Mag., 4th 
series, vol. 57, p. 345, May, 1869; also ‘‘ Comptes Rendus,” 
tome 63, p. 911, April 19, 1869; also ‘‘ Archives des Sci. 
Phys. et Nat.,” tome 35, p. 64, May, 1869). 

During the year 185), and soon after the publication of 


these investigations of the Swiss physicist, Alcx. Lalle- | pe 


mand made a number of interesting communications to the 


| appears to be a perfectly legitimate deduction from the as-| jn jooking at the white. bellies of the porpoises, as they 
/certained facts. In speaking of the water obtained from | gambol about a ship or steamer. In a rough sea, the 
the fusion of selected specimens of ice, in which extra- ight which has traversed the crest of a wave and is reflected 
| ordinary precautions were tuken for excluding impurilies, | hack to the eye of the observer from the white foam on the 
| aud which were regarded as the purest samples of the li uid | remote side, Sometimes crowns it with a beautiful green cap. 
hitherto attained, this sagacious physici-t remarks: “ Still I | tp March, 1869, I observed this phenomenon in the maguifi- 
| should hesitate to call the water absolutely pure. When | cent ultramarine waters of the Caribbean Sea. A stout white 
| the concentrated beam is sent through it the track of the | dinner plate, secured to a sounding line, presents various 
| beam is not invisible, but of most exquisitely delicate blue. | tints of green as it is let down into the blue water. Such 
This blue is purer than that of the sky, so that the matter experiments were made by Count Xavier de Maistre, in the 
which produces it must be finer than that of the sky. It, Bay of Naples, in 1832; by Prof. Tyndall, in the Atlantic 
may, and indeed has, been contend: d that this blue is scat- | QO. ean, in December. 1870; and by the writer in Lake Tahoe 
tered by the very molecules of the water, and not by the | jn August and September, 1873.  (¢) In waters of all de ; 
n ce suspended in it. But when we remember that this | of depth, when a greater amount of solid matter is held in 
as ection of blue is approached gradually turough stages of suspension than is required to produce the blue color of the 
ess perfect blue, and when we consider that a blue in all re- | purer deep waters of lakes and seas. Thus Tyndall, in his 
spects similar is demonstrably obtained from particles me- | ‘Voyage to Algeria to Observe the Eclipse,” in December 
chanically suspended, we should hesitate, I think, to con- 1870, collected 19 bottles of water from various places in the 
clude that we have arrived here at the Jast stage of purifica- ' Atlantic Ocean between Gibraltar and Spithead. These 
tion. The evidence, I think, points distinctly to the con- | specimens were taken from the sea at positions where its 
clusion that could we push the process of purific ution still waters presented tints varying from deep indigo blue, 
further, — this last | sme «De of a disap- | through bright green to yellow green. After his return to 
Y  PP- | England, he directed the concentrated beam from an electric 
=e, Am. , N. Y , 1875.) In other terms. ** water | jamp through the several specimens of water, and found that 


French Academy of Sciences on the ‘‘ Iliumination of Trans- | Optically homogeneous would have transmitted the beam | . rs indicate e 
parent Bodies,” in which he attempted to controvert the de- | Without revealing the track.” ‘‘In such water the course | 
3 ‘ prt th suspended matter; the bright green a decidedly greater 
duction of Soret, and attributed the diffuse illumination of | of light would be no more seen than in optically pure air.” | amount of suspended particles, and the yellow green was 
such media—as well as the peculiar phenomena of polariza- Hence the scattering of the light is not molecular, but is | exceedingly thick with suspended corpuscles. He remarks: 
tion above noticed—t» the action of the molecules of water, | evidently due to the presence of finely divided mutter in a|«« My home observations, I think, clearly established the 
and not to the presence of foreign corpuscles in suspension. | State of suspension, whereby the shorter rays of the beam | association of the green ‘color of sea water with fine sus- 
The French physicist bases his conclusions mainly upon | ate intercepted and diffused more copiously than the longer pended mattcr, and the association of the ultramarine color 
the phenomena manifested in transmitting beams of solar | Ones, tuus rendering the track of the light visible in the | 4nd more especially of the black indigo hue of sea water, 
light through clear glass and distilled water, which he as- | liquid, and imparting a blue tint to the aterally scattered | with the comparative absence of such matter” (‘‘ Hours of 
sumed to be optically homogeneous media. (For full textof | polarized light. The conclusion seems, therefore, to be in- | Pyercise in the Alps;” “Voyage to Algeria to Observe the 
Lallemand’s memoirs vide ‘* Ann. de Chim. et de Phys.,” | ¢Vitable that, if water were perfectly free from all foreign | Pelipse,” Ed. cit ante pp. 464 et 467) 
4th series, tome <2, PP; 2C0-234, February, 1871; acd, materials, either in solution or chemically suspended—both | There is one feature which is common to all of the three 
“Aun. de Chim. et de Phys.,” 5th series, tome 8, pp. 93- | Chemically and optically pure—it would have no color at all | syove indicated conditions, under which the green color 
136, May, 1876.) But the views of Soret were very soon by diffusion ef ligats in fact, inasmuch as no scattered light | manifests itself in the waters of the lakes and seas, viz. : 
abundantly verified by additional and more refined experi-. WOuld be emitted from the traversing beam, it would show | When a white or more or less light-colored reflecting surface 
— a by which rob ager y —_ under the | the darkness of true transparency.* is seen through a stratum of intervening water of sufficient 
searching test of a concentrated beam of light traversing | . JBC ri ic s. Condition ¢ i in i ; 
g ness in re- 2c sider very Cleatly Indica iti 
— “ee ht. a the hypothesis that the illumination peaches cause of the oe of the waters of certain lakes raw , under proper conditions, form such a reflecting sur 
of such bodies is due exclusively to the presence of foreign | and seas is to be traced to the presence of finely divided | ' . . i 
corpuscles suspended in them, it is that the matter in a state of suspension in the liquid. We have seen of 
non-fluorescent liquid (as water) is deprived of heterogene- that Sir 1. Newton, and most of his successors as late as | obgerver, it is evident that the rays which reach him carry 
ous particles, the less must be its power of diffuse illumina- 1869, ascribed the blue color of certain deep waters to an | with them the chromatic modifications due to the combined 
tion; and, if we could secure a complete elimination of the |inberent selective reflecting property of its molecules, by | influence of the selective absorption of the water itself, and 
particles in suspension, a concentrated luminous beam | Which they reflected the blue rays of light more copiously | tye selective reflection from the smaller suspended particles 
would produce no laterally visible track in traversing the than the other rays of the solar spectrum. Since the | Hence, the chromatic phenomena presented, being produced 
liquid. Accordingly, in relation to water, the experiments | researches of Soret, Tyndall, and others, this selective reflec- | by the mingling of these rays in various proportions must 
of Soret, in January and February, 1870, show that the most tion has been transferred to the finely divided particles | manifest complex c mbinations of tints, under vai ing cir- 
careful distillation does not entirely remove the suspended | which are known to be held in suspension in greater or less | eymstances relating to color of bottom depth of oe and 
matter; although, in proportion to the care with which the | abundance, not only in all natural waters, but even in the | ¢)e amount and eharacter of the suspended matter present. 
distillation was made, the less was the light scattered in | most carefully distilled water. When the depth of water is | Jy the explanations of the green color of certain waters by 
traversing the liquid. Moreover, he found that the scatter- | sufficiently great to preclude any solar rays reaching the | the older physicists, we recognize the full appreciation of 
ing power of the waters of the Lake of Geneva was dimin- | bottom, then the various shades of blue which are perceived | the influence of selective reflection in the production of the 
ished by allowing the liquid to repose long enough (many | under similar conditions of sunshine will depend upon the | phenomena; but they seem to have overlooked the important 
months) to permit the suspended matter to partially subside. attenuation and abundance of materials held in suspension; | effects of the molecular absorption We have seen that Sir 
Conversely, the experiments of the same physicist prove | the purity and delicacy of the tint increasing with the small- || New:on regarded the green lints of sea-water as due to 
conclusively that when the number of particles in suspension ness and the degree of diffusion of the suspended particles. | the more copious reflection of the violet, blue, and green 
is augmented—provided they are sufficiently attenuated— Moreover, it is evident that Tyndall is quite correct in| rayg while those constituting the red end of the spectrum 
the power of illumination in the water was considerably in- | assigning to “‘ true molecular absorption” some agency in | gre allowed to penetrate to greater depths (‘‘ Optics,” loc. 
quand without modifying the phenomena of polarization. | augmenting ‘“‘the intense and exceptional blueness” of | cit, ante). Sir H. Davy ascribes it, in part, to the resence 
di til} it was found that very diluted precipitates formed in certain waters; for it is obvious that the ‘‘ blue of scattering | of jodine and bromine in the waters, imparting a yellow tint 
= illed water = rise to considerable augmentation in| by small particles” must be purified by the abstraction of | which, mingled with the blue color from pure water, pro- 
hme power of diffuse illumination, and the light emitted | the less refrangible rays, which always accompany the blue | duced the sea-green (‘‘Salmonia, Collected Works,” vol. 
ow to the traversing luminous beam presented the | during the transmission of the scattered light to the observer. | 9 p. 201). In like manner, Count Xavier de Maistre 
_ : aracters of polarization as have been previously in- | It seems to be very certain that were water perfectly free | ascribed the green tints to the yellow light, which, penetrat- 
Lak e i example, a flask filled with water from the | from suspended matter and coloring substances in solution, | ing the water and reaching the white bottom or other light- 
feeble. eneva, which, after long repose, manifested a very | and of uniform density, it would scatter no light at all. | colored submerged objects, and being reflected and mixed 
~ se — of illumination, when a drop of a solution of | “‘ But,” as Tyndall remarks, ‘‘an amount of impurity so | with the blue which reaches the eye from all quarters, pro- 
om os Se was introduced, the presence of a trace of infinitesimal as to be scarcely expressible in numbers, and | quces the green (Bibl. Univ.,” vol. 51, pp. 259-278, 
vid w 1e chlorides gave rise to a delicate precipitate | the individual particles of which are so small as wholly to | Noy, 1832; also Am. J. Sei., first series, vol. 26, pp. 65-75, 
oo Seether pape in diffused light; but in a darkened | elude the microscope,” may be revealed in an obvious and | 1834*), On the other hand, after Bunsen, in 1847, had 
fae wt ewe a notable augmentation in the brightness | striking manner when examined by a powerfully concen- | established that chemically pure water extinguished the rays 
of sol he produced by the passage of a concentrated beam trated beam of light in a darkened chamber. If the waters | of Jight constituting the end of the solar spectrum more 
ar light, and the phenomena of polarization were com- of the lakes and seas were chemically pure and optically | iously than th f the bl tremit that the t 
Plete. The addition of a second drop of the soluti g bsolut incti f th i an 
Siteate of ail p of solution of | homogeneous, a ute extinction of the traversing solur| mitted tints were more or less tinged with blue, some 
; ilver augmented the power of illumination, the | rays would be the consequence if they were deep enough. | ehemi inclined to attribute th lor of certai 
rack of the appeared distinctly blue, and the polariza- | So that to an observer floati he surf h 
tion became n 1 ne, Se, ee at to an observer floating on the surface such waters | waters to the presence of foreign coloring substances. Thus 
Nat..” to pe complete. (** Archives des Sci. Phys. et | would appear as “black as ink,” and, apart from a slight Bunsen himself explained the brown colors of many waters 
1 é yndall, in October, | ——-— —__-— —| es i 
0, that while, as a general fact, the concentrated | The presence of coloriess salts in solution does not seem to impair | the — ving 4 
t light may be readily traced through masses of the | the transparency of water or to have any infl on the ph of | different circumstances showing that when calm it must be bive by the 
purest ice when made to traverse them in various directions, | C}0r#tion by scattered light. As revionaly intimated, there is no im- | reflective light; but when ruffled, the waves, acting the of p 
yet there were remarkable v: ions in the ity af the ; probability in the —— that the existence of ‘tain salts in solu- | refract to the eye some of the transmitted light from the interior, and it 
ariatis intensit on mirht augment its transparency then appears green (“Comptes Rendus,” tome 7, p. 219, July 28, 163% 
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especially of the North-German inland lakes, as produced by 
an admixture of humus; but he considered the green tints of 
the Swiss lakes and silicious springs of Iceland as rising 
from the color of the yellowish bottom (vide loc. cit. 
ante, p. 44, et seq.) 
1860, from chemical considerations, concluded that the 
green color derives its origin from organic admixtures, 
because the less organic substance a water contains the less 
does the color differ from blue; and with increase of organic 
substances the blue gradually passes into green, and ulti- 
mately into brown. This is likewise the view taken in i862, 
by Beetz, for he insists that in all waters the observed color 
of the liquid is that of the transmitted light, and not, in any 
case, of the reflected light. Moreover, he maintains that 
Newton, De Maistre, Arago, and others, were mistaken in 
classifying water among those bodies which have a different 
color by transmitted light to that which they have by 
reflected light (loc. cit. ante). 

We have already shown that if the waters were chemically 
pure and perfectly free from suspended particles, the red 
rays of the traversing solar light would be first absorbed and 
disappear, while the other colored rays pass to greater 
depths, one after the other being extinguished in their pro- 
per order, viz., red, orange, yellow, green, blue, and violet, 
until at last there is complete extinction of the light in the 
deeper mass of the liquid. But the presence of suspended 
particles causes a part of the traversing solar light to be 
reflected, and, according as this reflected light has come | 
from various depths, so will the color vary. Lf, for example, 
the particles are large, or are abundant and freely selles 
from a moderate depth, and prevent reflection from a greater 
depth, the color will be some shade of green. 

When the water is shallow and a more or less light-colored 
bottom, or a submerged object reflects the transmitted light 
to the observer through the intervening stratum of liquid, it 
is evident that the chromatic tints presented must be due to 
the combined influence of the selective absorption of the | 
water itself, and the selective reflection from the smaller sus- | 
pended particles. | 

In other terms, under these conditions, the tints are pro- 
duced by the mingling of the blue rays with the yellow, | 
orange, or red; so that the resulting hues must generally be | 
some shade of green. In short, all the facts established by | 
modern investigations seem to converge and point to the | 
admixture of the blue rays reflected from the smaller sus- | 
pended particles with the yellow, orange, and red rays} 
reflected from the grosser matters below, as the true physical | 
cause of the green tints of such waters. 


HARMONY OF VIEWS. 


The establishment of the very important function of solid 
particles held in suspension in water, in producing chromatic 
modifications both in the seattered light and in the trans 
mitted light, serves to reconcile and to harmenize the 
apparent discrepancies and contradictions in the views of 
physicists who have investigated the color of water. 

Ve have already seen that Sir I. Newton and most of his | 
successors, as late as 1847, regarded water as belonging to| 
the opalescent class of liquids, in which the diffuse retlected | 
light and the transmitted light present more or less comple- 
mentary tints; the former partaking morc of the colors con- 
stituting the blue end of the color spectrum, while the latter 
presented more of the hues belonging to the red extremity. 
On the contrary, the more recent and more accurate experi- 
ments render it quite certain that io distilled water the rays 
of the red end of the spectrum are more copiously absorbed 
than those of the blue extremity; so that the emergent trans- 
miited tint is-yellowish green or greenish blue. 
view, these results appear to be discordant and irreconcilable; 
but, it will be recollected, that while even the most carefully 
distilled water contains a sufficient amount of suspended | 
matter, to scatter enough light, to render the track of the 
traversing concentrated solar beam visible, yet in this case, 
the selective reflection of the blue rays, due to the suspended 
particles, is not adequate to neutralize the selective mole- 
cular absorption of the rays toward the red end of the 
spectrum. Nevertheless, as has been previously shown, the 
addition of very minute quantities of diffused suspended 
matter confers on distilled water the dichroitic properties of 
an opalescent liquid. 

The presence of an exceedingly small amount of suspended 
solid corpuscles, by selectively reflecting the shorter waves 
of light, is sufficient to neutralize and overcome the selec- | 
tively absorbent action of the molecules of water on the 
longer waves; and thus, to impart yellow, orange, or red 
tints to the transmitted beam. Moreover, it is very question- 
able whether any natural waters are sufficiently free from | 
suspended matter to deprive them of these dichroitic charac- 
teristics, 

Under this aspect of the subject, the views of Newton, 
derived from the observations of Halley, those of Hassen- | 
fratz, deduced from his own experiments, as well as the 
explauvations of the green tints of certain waters, given by De 
Maistre, Arago, and others, completely harmonize with the 
conclusions deducible from modern researches, provided the 
property of selective reflection is transferred from the 
aqueous molecules to the finely-divided particles held in sus- 
pension. 

As a striking illustration of the slight causes which some- 
times transform the purest water into an opalescent or di- 
chromatic liquid, it may be interesting to detail one of my own 
experiences. On the 2ist of Dec., 1878, the series of glass 
tubes employed in my experiments (as previously indicated), 
being filled with distilled water, the transmitted solar beam 
presented, when received upon a white screen in a darkened 
room, the usual yellowish-green tint of my winter observa 
tions, On the 24th of Dec , or after an interval of three days, 
during which all parts of the apparatus had remained en situ, 
I was much surprised to find that the transmitted solar beam 
was enfeebled, and presented an orange red color with no | 
tinge of green. Puzzled to discover what could have pro- 
duced so marked a change in the optical properties of the 
liquid, the “scientific use of the imagination” pictured the 

ossible development of ultra-microscopic germs, infusoria, 
deria, conferve, etc. The next day (Dec. 25) the same 
phenomenon presented itself, when I called the attention of 
my assistant, Mr. August Harding, who had kindly prepared 
the arrangements of the tubes, to the anomalous change that 
had taken place in the color of the transmitied beam. He 
suggested that, as he had used alcohol in cleaning the glass 
plates closing the ends of the tubes, and as the plates were 
secured to corks by means of Canada balsam, the alcohol 
absorbed by the corks, being gradually diffused, dissolved 
some of the balsam, which solution, mingling with the 
water, might produce a fine revinous precipitate, which 
might stifle the transmitted beam and scatter the rays of 
shorter wave length, thus leaving the orange-red rays pre- 
dominant in the emergent light. This view was speedily | 
verified by a critical examinatiou of the track of the travers-! 


Similarly we find that Wittstein, in: 


| siderable masses. 
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| room, at the extremities of the column of water adjacent to 
the corks securing the glass plates; and the light diffused 
latterly at these portions, when examined by Nicol’s prism, 
was found to be distinctly polarized. The emergent beam, 
examined by the spectroscope, exhibited orange and red iu 
full intensity ; but the yellow and green were greatly dimin- 
ished. Ten days later (Jan. 2, 1879) the solar beam travers- 
ing the same column of water emerged much brighter than 
on Christmas Day, and the tint was orange tinged with yellow | 
and red. This long repose, caused, doubtless, some of the 
resinous precipitate to become more generally diffused, or to 
subside, and thus diminished the turbidity of the liquid. 
The recognition of the dichroism imparted to water by the 
presence of finely-divided particles in suspension, serves, 
likewise, to harmonize the conflicting views promulgated by 
| physicists who have studied the chromatic phenomena 
presented by this liquid. Some claim that the rays of higher | 
refrangibility are more copiously withdrawn by absorption; | 
while others maintain that the rays of longer wave lengths | 
are more absorbed. In many cases the chromatic tints | 
ascribed to selective molecular absorption are unquestionably 
due to selective diffuse reflection from the ultra-microscopic 
corpuscles which are held in suspension (vide Jamin’s 
**Cours de Physique,” 3d ed., tome 3, p. 447, et seq.). 


COLORS OF SKY AND WATER. 


The consideration of the dichroitic properties imparted by 
the presence of finely divided matter ina state of suspension, 
likewise harmonizes the views of the older physicists with 
the deductions from modern investigations, It vas long ago 
insisted that there existed a complete analogy between the 
tints of the sky and those of the purest natural waters; in- 
deed, that the causes of the blue color of the sky and the 
red tints of sunrise and sunset were identical with those of 
the pure natural waters under corresponding circumstances. 
In other terms, that, in both cases, the blue tints are due to 
reflection and the red to transmission. In relation to the 
sky, these have been long recognized as the true causes of 
its variable tints. Now we have shown that the light trans- 
mitted by a column of natural water is in reality ‘' yellow, 
orange, or red, like the light of sunrise or sunset,” while the 
light reflected from the attenuated suspended particles par- 
takes of the various shades of blue, like the hues of the sky. 
Hence the analogy is completely verified upon the sure basis 
of experiment. Moreover, the thermotic researches of Prof. 
Tyndall and others seem to demonstrate that liquids which 
possess absorbing qualities for radiant heat preserve these | 
properties in the gaseous or vaporous state, In other words, | 
when a liquid assumes the vaporous state its power of ab- 
sorbing heat rays follows it in its change of physical condi- 
tion. Hence, it appears that the absorption of the thermal 
rays seems to depend upon the individual molecules of the | 
compound, and not upon their state of aggregation; for the | 
change into vapor does not alter their relative powers of ab- | 
sorption. This power asserts itself correspondingly in the | 
liquid and in the gaseous state. Now, although we have | 
as yet no direct experimental evidence in regard to the rela- | 
tive powers of absorption of various vapors for the different | 
luminous rays, yet these-thermotic results render it analogi- | 
cally probable that vapors carry with them the same relative | 
absorbing powers for the different rays of light which their | 
liquids enjoyed. Hence we may conclude that if the mix- | 
ture of air and aqueous vapor constituting our atmosphere | 
were perfectly free from suspended particles (ultra-micro- | 
scopic globules of water n less than solid corpuscles), it would | 
probably, like distilled water, absorb more copiously the | 


At first | rays forming the red end of the solar spectrum than those of 


the blue extremity, so that the green-blue tints would appear 
by transmitted light. But, as in the case of natural waters, 
the presence of finely-divided matter in a state of suspension 
in the atmosphere, by scattering the shorter waves of light, 
neutralizes and overcomes the effect of selective molecular 
absorption; so that, in reality, yellow, orange, and red are 
the tints transmitted at sunrise and sunset, while the light 
reflected from the attenuated suspended particles gives us 
the blue color of the sky. It thus appears to be in the high- 
est degree probable that the dichromatic properties of the 
atmosphere are due to the same principal causes as those of 
the waters of lakes and seas. 


CAUSE OF OTHER COLORS OF CERTAIN WATERS. 


Besides the rich blue and green tints which we have been 
considering, the waters of lakes and seas, in some places, 
present various other hues. From the preceding discussion 
it is evident that the shades of color, presented to the ob- 


server, will depend upon several circumstances, viz. :(q) the | 
presence of coloring matters in solution; (4) the color of the 


bottom; (¢) the depth of the water, and (d) the amount and 
character of the suspended matters present. (a) There are 
certain natural waters which obviously derive their colors 
from the presence of coloring substances in solution. In 
most cases various organic matters seem to be coloring 
agents. Thus the waters of pools, ponds, and small lakes, 
as well as those of their tributaries, in certain level forest- 
clad regions, frequently exhibit various shades of brown, and 
sometimes present a rich cherry color when viewed in con- 
These tints, doubtless, arise from the 
diluted colored infusions produced by the percolation of the 
meteoric waters through decaying leaves and other organic 
substances. (0) The color of the bottom, when the water is 
sufficiently shallow to reflect back to the observer more or 
less of the transmitted light, must, evidently, modify the re- 
sultant tint presented to the eye. According as the bottom 
exhibits various shades of white, green, yellow, or red, the 
mingling of these tints with the blue reflected from the sus- 
pended particles in the intervening stratum of water, must 
give rise to various chromatic hues, from biuish-green to 
yellowish red. 

There is much uneertainty in relation to the origin of the 
color-designation of the Red Sea; but it is by no means im- 
probable that it arose from the abundance of red coral found 
in it, which imparts a reddish tint to the waters occupying 
the shallow portions. The waters of the Bay of Loango, on 
the western coast of tropical Africa, have been observed to 
be always strongly reddish, as if mixed with blood, and Cap- 
tain Tuckey assures us that the bottom of this bay is very 
red. 

(c) It is scarcely necessary to remark that as the tint of the 
light coming from the bottom to the observer is modified by 
the thickness of the intervening stratum of liquid—the color 
due to the mingling of it with the blue reflected from the, 
suspended particles must depend, to some extent, upon the 
depth of water as well as the hue of the bottom. (d) Lastly, 
it is very obvious that the amount and character of the sus- 
pended matter existing in the water, must, more or less, 
modify the color presented to the observer. Near the mouths 
of rivers the sea exhibits tints evidently depending upon the 
color of the suspended materials discharged into it. Tlrus, 


ing beam. A sensible turbidity was visible, in the darkened l the Yellow Sea derives its name from the hue imparted to jtg 


|all lakes of moderate dimensivns. 
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waters by the large amount of yellow sediments dischargeg 
into it by the Hoang-Ho and Yang-tse-Kiang. Moreover, 
the variety of colors of the waters of the seas may, in man 
instances, be traced to myriads of living vegetable and apj. 
mal organisms diffused in the liquid. The unfortunate Cap. 
tain Tuckey, while navigating the sea on the western coagt 
of tropical Africa, found that the waters began to grow white 
on entering the Gulf of Guinea, and in the vicinity of Prince’s 
Island his vessel appeared to be moving in a seaof milk. He 
ascribed this white color of the water to the multitude of 
minute animals (many of them phosphorescent), diffused 
near the surface, which completely masked the natural tint 
of the liquid. In like manner, according to the observations 
of Captain Scoresby, the olive green waters of certain por. 
tions of the Arctic Seas owe their color to the presence of 
myriads of meduse and other animalcules. 


RHYTHMICAL VARIATIONS OF LEVEL IN LAKES OR 
SRICHES.” 


As might be expected, the waters of Lake Tahoe are sub. 
ject to fluctuations of level depending upon the variable 
supplies furnished by its numerous affluents. In midwinter, 
when thesc streams are bound in icy fetters, the level falls; 
while in the months of May and June, when the snows of 
the amphitheater of mountain slopes are melting most ra- 
pidly, the level of the lake rises, and a maximum amount 
of water escapes through its outlet. 

According to the observations of Capt. John McKinney, 
made at his residence on the western shore of this lake, the 
average seasonal fluctuation of level is about 0°61 of a meter, 
but in extreme seasons it sometimes amounts to 1°37 meters, 
The Lake of Geneva, in like manner, is liable to fluctuations 
of level amounting to from 1°95 to 2°60 meters, from the 
melting of Alpine snows, But besides these variations of 
level, due to the variable quantities of water discharged into 
them by their affluents, many lakes of moderate dimensions 
are liable to rhythmical oscillations of level of short dura- 
tion which are, obviously, not produced by fluctuations in 
the supply of water. It is to this kind or species of varia- 
tion of level that our attention will be directed in the 


sequel. 

This interesting phenomenon was first recognized in the 
Lake of Geneva, but was subsequently found to be common 
to all Swiss lakes, as well as to those of Scotland. It is, 
therefore, a general phenomenon, which may be observed in 
The inhabitants of the 
shores of the Lake of Geneva have long designated this 
rhythmical oscillation of the level of the water by the term 


| **seiche,” and this designation has been adopted by scientific 


writers. 

These ‘‘ seiches” were first signalized in the Lake of Gen- 
eva, in 1730, by Fatio de Duillier, who ascribes them to the 
checking of the flow of the waters of the Rhone on the shoal 
near Geneva by the force of the wind at midday. Addison 
and Jallabert, in 1742, supposed them to be caused by sud- 
den increments in the discharge of the affluents due to the 
augmentation in the amount of snow melted after midday, 
or to the sudden increase in the flow of the Avre checkin 
he outflow of the water by the Rhone. Bertrand suppo 
that electrified clouds might locally attract und elevate the 
waters of the Lake, and thus produce oscillations of level. * 
H. B. de Saussure, in 1799, attributed the phenomenon to 
rapid local variations of atmospheric pressure on different 
parts of the lake. J. P. E. Vaucher, in 1862 and 1804, 
adopted De Saussure’s explanation, and confirmed it by 
many excellent observations. He, moreover, established 
| that ‘‘seiches,”” more or less considerable, occur in all the 
| Swiss lakes, and that they take pluce at all seasons of the 
| year and at all hours of the day, but in general more fre- 
| quently in spring and autumn. 
| As regards the cause of the phenomenon, Vaucher shows 

how rapid local alterations of atmospheric pressure would 
| produce oscillations in the level of the lake, and compares 
|them to the vibrations of a liquid in a recurved tube or 
‘siphon. Finally, Arago maintained that ‘ seiches” may 
|arise from various causes, and traced the analogy between 
| them and certain remarkable oscillations of the sea, includ- 
| ing those arising from earthquakes. But physical science 
| is indebted to Prof. Forel, of Lausanne, for the most com- 
| plete and exhaustive investigation in relation to the phenom- 
|enon of ‘‘seiches.” This accomplished physicist began his 
researches in 1869, and has continued them up to the pres- 
ent time. He has been able to demonstrate that these rhyth- 
mical oscillations occur in nearly all of the Swiss lakes (he 
studied the phenomenon in nine of them), and that they fol- 
low im all cases the same general laws. Those of the Lake 
of Geneva have received the most elaborate and prolonged 
investigation. 

In March, 1876, Forel established a self-registering tide- 
gauge (limnimetre enregistreur), on the western shore of this 
lake, at Morges; and with the co-operation of P. Planta 
mour another one was installed in June, 1877, at Secheron, 
near the city of Geneva, at the southern extremity. Since 
these dates these two instruments have, respectively, been 
registering the oscillations of the level of the water of the 
Lake of Geneva and they are so sensitive as to indicate the 
waves generated by a steamer navigating the lake at a dis- 
tance of ten or fifteen kilometers. 

From a most searching investigation of all of the pheno- 
mena presented by the ‘‘seiches” in the Swiss lakes, Forel 
deduces the conclusion that they are really movements of 
steady uninodal oscillation ‘‘ balanced undulations,” in 
which the whole mass of water in the lake rhythmically 
swings from shore to shore. And, moreover, he shows that 
the water oscillates according to the two principal dimen- 
sions of the lake, thus giving rise to longitudinal ** seiches” 
and transverse ‘‘seiches.” They occur in series of tauto 
chronous oscillations of decreasing amplitude, the first wave 
produced by the action of a given cause having a maximum 
amplitude. - 

AMPLITUDE OF OSCILLATIONS. 


The amplitude of the oscillations constituting the 
* seiches” is extremely variable. This, doubtless, arises from 
the fact that the causes producing the disturbances of hy- 
drostatic equilibrium are extremely unequal in intensity aud 
variable in kind. In some exceptional case- the amplitude 
of the oscillations has been very large; thus, there are oD 
record the following extreme fluctuations of the level of the 
lake at Geneva: 

Observed by Fatio de Duillier, in September, 1600, 1624 
meters; observed by De Saussure, August. 1763, 1 481 me 
ters; observed by Venie. October, 1841, 2°138 meters 

By amplitude is meant the difference in height between 
the maximum and minimum level of the water in a complete 
rise and fall. Thus, in Venie’s observation, the water rose 
1°218 meters above the mean level of the day, and subse 
queatly fell 0°920 meter below the same level, making the 
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nlitude 2°138 meters. Hence, we may say that the ex- 
amp: e amplitude of the *‘seiches” at Geneva fluctuates be- 
= 0 and 2°14 meters. In ordinary ‘‘seiches,” however, 
aes from 0 to 30 centimeters, or from 0 to 11°81 English 
aes: At Morges the self registering instrument indicated 


amplitude 
493 inches. 
DURATION OF OSCTLLATIONS. 


Like the rhythmical oscillations of a liquid in a siphon, 
the duration or time of vibration of any series of “‘ seiches” 
at any given place and originating from a given cause is in- 
dependent of the amplitude of the oscillations. In other 
terms the time of vibration is approximately the same | 
whether the fluctuation of level be large or small. But the | 
investigations of Forel clearly prove that the duration of the | 
« geiches” depends upon the dimensions of the lake and upon 
the mean depth of the water along the: axis of oscillation. 
Thus, in a long lake the time of oscillation of a longitudinal 
«seiche” will be longer than that of a transverse ‘seiche;” 
whiie on the other hand in a deep lake the duration will be 
shorter than in a shallow one, Hence, it follows that eve 
lake has its own period of oscillation for both its longitudi- 
pal and transverse ** seiches.” ca 

The disturbances of hydrostatic equilibrium which gene- 
rate “‘seiches” may be produced by a variety of causes. 
Among these the following may be cited: 

(a) Sudden local variations of atmospheric pressure on 
different parts of the lake. 

(b) A descending wind striking the surface of the lake 
over a limited area. 

(c) Thunder storms, hail storms, and water spouts, espe- 
cially when the accompanying winds act vertically, 

(@) The fall of a large avalanche or of a land slide into the 


lake. 
(¢) And lastly, earthquakes. 


Observations show that the most f ent and evident of 
these causes are variations of atmospheric pressure and local 
storms. With regard to earthquake shocks as a cause of 
such fluctuations of level, it is a singular and significant 
fact, that since Forel bas established the delicate self-regis- 
tering apparatus on the shores of Lake Geneva, no less than 
twelve earthquake shocks have been experienced iu this 
portion of Switzerland, and they have had no sensible influ- 
ence on these sensitive instruments. In fact, a little con- 
sideration in relation to the character of such shocks ren- 
ders it highly improbable that such brief tremors of the 
earth’s crust could have any agency in the generation of 
rhythmical oscillations of the whole mass of water in the 
lake. Indeed, it is very questionable whether any earth- 
quake waves are ever produced in the ocean, except when 
the sea bottom undergoes a permanent vertical displace- 
ment, 


FORMULA FOR TIME OF OSCILLATION OF SEICHES. 


The researches of Forel seem to prove that “ seiches” 
belong to that class of water-waves in which the wave 
length bears a large ratio to the mean depth of the water. 

he mathematical investigations of Sir G. B. Airy, and 
other physicists, show that, under these conditions, the time 
of one semi-oscillation of such a wave is given by the 
formula, xg, in which, 


(}=Time of semi-oscillation of the ‘‘ seiche.” 

()==Length or breadth of lake according as the *‘ seiche” 
is longitudinal or transverse. 

(d)=Mean depth of lake, along direction of oscillation. 

(g)=Acceleration due to force of gravity. 


The preceding formula shows that the duration of 
“‘seiches”’ is directly proportional to the length of the lake, 
and inversely proportional to the square root of its mean 
depth. Forel has shown that the results obtained by this 
formula accord approximately with the obzervations of 
“seiches” in Swiss lakes.* 


LAKE TAHOE. 


From inquiries made of the inhabitants of the shores of 
Lake Tahoe, I was not able to discover that any rhythmical 
oscillations of the level of its waters have been noticed. 
Some residents declared that they bad observed sudden 
fluctuations of level, which, from their suddenness, they were 
disposed to ascribe to disturbances of the bottom of the lake 
due to voleanic agencies; although they were unable to co- 
ordinate such oscillations with any earthquake manifesta- 
tions on the adjacent shores. It is evident, however, that 
until arrangements are consummated for recording system- 
atic observations on the variations of the level of this 
lake, we cannot expect that its “‘seiches” will be detected. 
Of course, self registering gauges would give the most 
satisfactory results; but any graduated gauge systematically 
observed would soon furnish evidence of the phenomenon. 
For the longitudinal ‘“seiches,” ‘‘ Hot Springs,” at the 
northern extremity of the lake, or ‘ Lake House,” at the 
southern end, would be eligible stations for gauges; and for 
the transverse “‘seiches,” Glenbrook, on the eastern shore, 
or Capt. McKinney’s, on the western margin, would afford 
good stations. As far as I am aware, ‘‘ seiches” have never 
been observed in any of the American lakes. This fact is | 
the more remarkable from the circumstance, that long- | 
continued and careful observations have been made on the 
fluctuations of the level of several of the large Canadian 
lakes, with the view of testing the possible existence of 
lunar tides. Perhaps these lakes may be too large to mani- 
fest the uninodal rhythmical oscillations which have been 
80 successfully studied by Forel in the smaller lakes of 
Switzerland. “Be this as it may, there can be no doubt that 
Lake Tahoe is a body of water, in all respects, adapted for 
the manifestation of this species of oscillation, and that, like 
the Swiss lakes, it is subject to ‘‘seiches.” Indeed, the far 
greater simplicity in the configuration of the basin of Lake 
Tahoe than that of the Lake of Geneva must render the 
+ ongpaae much less complicated in the former than in the 

In advance of any observations it may be interesting to 
put on record the probable duration or period of oscillation 
of the “seiches” of Lake Tahoe. Such theoretical pre- 
visions or anticipations may be verified or disproved by 
future observations, and in order to apply such tests, it is 
Convenient to have numerical results presented to the ob- 
Server. In the formula, previously given, expressing the 


s within the limits of 125 centimeters, and 0 and 9 


cepting the mean —_— or (d). 
quantities indicated in the formula, as below: 


(}) Longitudinal =21°5 English miles=34,600 meters. 

(2) Transverse=12 English miles=19,313 meters. 

(g) At latitude 39° and 1,904 meters above sea-level= 
794,808 meters per second. 


The following table has been calculated by means of the 
formula, by assuming the several mean depths indicated in 
the table The duration of one complete oscillation (2 ¢) is 
given in the table instead of the value of one semi-oscilla- 
tion (f) for both longitudinal and transverse ‘‘seiches” in 
Lake Tahoe. 


LONGITUDINAL SEICHES. TRANSVERSE SEICHES. 


D. in 2T.in | 2T. in D. in 2T.in | 27. i 
Meters, Seconds, | Minutes, Meters, Seconds. inutes 
| 
450 1042 17-4 || 450 582 97 
425 1078 179 | 425 599 100 
400 1106 184 | 400 617 10°3 
75 1142 190 || 375 637 106 
350 1182 19°77 || 3850 660 11°0 
325 1226 204 | 825 685 11°4 
300 1277 213 || 300 713 119 
275 1333 || 744 12°4 
250 1398 233 | 250 781 13°0 
225 1474 24°6 225 823 13°7 
200 1563 2671 200 873 145 
175 1671 279 175 953 15°5 
150 1805 30°1 150 1008 168 
125 1978 33°0 125 1104 18°4 
100 2211 368 100 1234 20°6 
From the soundings executed by me along the greatest 


axis of this lake (nearly north and south), the mean depth of 
water along this dimension cannot be much less than 400 
meters; this would make the time of one complete longi- 
| tudinal “ seiche” about eighteen or twenty minutes. The 
| mean depth along the transverse dimension is probably con- 
siderably smaller, perhaps about 250 meters; this would 
make the time of one complete transverse ‘‘ seiche” about 
thirteen minutes, As soon asthe duration of these rhyth- 
mical oscillations has been accurately determined by obser- 
vations, the problem may be reversed; for the time being 


depth of the lake along its two principal diameters. 


THE ILLUSIONS OF TOUCH. 


One of our readers has recently put us in mind of an ex- 
periment which is represented in the annexed figure, and 
which every one has been acquainted with from his schoo!- 
boy days. The second finger is crossed over the index, 


ILLUSIONS OF .TOUCH. 


and, with the two fingers in this position, a pea or marble is 
rolled about on a table or in the palm of the other hand, 
The sensation experienced is precisely the same as if t\o 
separate balls were being touched. 
said, this experiment is well known, we believe that the 
true explanation of the illusion of touch is not generally 
understood, A learned professor of sciences has recently 
given us this in concise form, which we here reproduce. 

In the normal position of the fingers the same ball cannot 


| 
| 


| 


| Nature, March 28, 1878, 


‘the film being made to project an image of itself. 


known, the same formula may be used for finding the mean | 


For this lake we have the/QN A SIMPLE DEVICE FOR PROJECTING VIBRA 


TIONS OF A LIQUID FILM WITHOUT A LENS. 
By H. 8. Carnart, of Evanston, 


Sep.Ley TAYLoR’s phoneidoscope, for obtaining vibrations 
in a liquid film, employs a horizontal film, and conveys the 
vibrations to an inclosed mass of air by means of a rubber 
tube and a funnel In this case the figures obtained are 
viewed directly without projection. 

Before the publication of Mr. Taylor’s method in 
I had already succeeded in 
obtaining projections of such sound-figures by means of the 
lantern, A tin tube, five centimeters in diameter, was 
closed at one end with parchment, and at the other with a 
film of eye! water strengthened with glycerine. This film 
was held o 2 in the light in front of the lantern con- 
denser; a lens in the path of the reflected beam formed an 
image of the film crossed with colored bands. The vibra- 
tions of the voice, taken up by the parchment, are commu- 
nicated to the inclosed air and thence tothe film. This 
method possesses the very important advantage of not dis- 
turbing the film with the breath, as in the case of a tube 
open next to the mouth. 

Accident led to a simplification of this method when sun- 
light is used. The simplest apparatus that will effect the 
desired object is most serviceable in illustrating scieuwce. I 
do not hesitate, therefore, to present this very simple instru- 
ment, designed to project on a screen by means of sunlight, 
the sound-figures in a liquid film produced either by the 
voice or by an organ-pipe. No lens or mirror is as 

sunlight directed horizontally into a window by means of a 
porte-lumiére, the instrument contains in itself all that is 
necessary for projection. 

A short, thick tube of wood is furnished at one end with 
a telephone mouth piece and ferrotype plate; the other end 
has attached to it a funnel about ten centimeters in dia- 
meter; blackened within and without. Near the middle of 
the tube a stop-cock is inserted. A film is obtained in the 
open funnel in the usual way, and is then slightly distended 
by blowing air into the inclosure through the stop-cock. 
The stop-cock being closed, the apparatus is air-tight, and 
the film retains a nearly constant curvature. This convex 
film, held in the beam of light at the proper angle, causes 
the reflected rays to diverge and produces a greatly enlarged 
image of itself on the screen. he degree of magnification 
is completely under control, since it is dependent on the 
curvature of the film. If the curvature has been made too 
great, the contractile power of the film, due to its surface 
tension, may be made to expel some of the inclosed air 
through the open stop-cock. 

Upon singing a sustained note at the mouth-piece, con- 
centric circles, distorted into ellipses by oblique projection, 
appear upon the screen. These can be kept sufficiently 
steady to permit of photographing them. Two photographic 
negatives were taken from the screen on which the projec- 
tions were made. One of them exhibits clearly what I have 
not been able to make out on the screen, viz.: a division 
of the film into segments with indistinct nodal lines radi- 
ating from the center, like the nodal lines on a circular plate 
of glass clamped at its center. 

By placing a cap provided with a rubber band, and pening 


;a — opening made in it, into the open end of the funne 
a fi 


m of different shape is obtained. It is then observable 
that only notes of a definite pitch at the mouth-pieee agitate 
this film in a well-defined manner; that is, produce in it 
‘stationary waves.” When a definite configuration is ob- 
tained, it is found to consist of a reticulated pattern of 
lozenge-shaped figures. Bright points are noticeable at every 
other intersection of the lines, appearing like knots tied in 
the interlaced cords of a net. Organ pipes produce these 
figures with more certainty and definiteness than the voice. 

With a triangular opening in the cap, the distended film 
is too much distorted from the spherical form to yield a clear 
image. In this case, with a flat film a lens may be employed 
to obtain the image. Let a clear musical note then be sung 
near the mouth-piece of the apparatus; immediately the 
field of color is covered with an exquisite pattern of fixed, 
hexagonal figures, the colors presenting at the same time 
the appearance of flowing, sometimes irregularly and some- 
times around fixed centers. With a clear, sustained note, 
nothing can exceed the beauty of this combined acoustic 
and chromatic display. 


AERONAUTICAL SOCIETY OF GREAT BRITAIN. 


THe annual general meeting of this society was held at 
the Society of Arts’ room, July 11. The chair was taken by 
Mr. James Glaisher, F.R.S., who remarked that he regretied 
he could not speak of more important results. Mr. Infield, 


| who had made a large shield a year since, had constantly 


been at work on jit ever since, but was not satisfied with its 
present condition, and, therefore, reserved its exhibition for 
another occasiop. He had hoped to bave told them that 


| balloons had been used for photographing the couatry, espe- 


| 


Although, as we have | 
| whole weight in eas 


touch at the same time the exterior sides of two contiguous | 


fingers. When the two fingers are crossed the normal con- 


ditions are exceptionally changed, but the instinctive inter- , 


pretation remains the same, unless a frequent repetition of 
the experiment has overcome the effect of our first education 
on this point. The experiment, in fact, has to be repeated 


f ti ke the illusion be 38 | 
a great number of times to make the illusion become less ‘ary skeleton in rigid steei wire for one long, slightiy 


and less appreciable. 

It is easy to perceive that in the domain of the sense of 
| touch the judgment, being formed instinctively, finds itself at 
| fault when the normal conditions are modified; thus it hap- 
| pens, for example, when we have on the lips an accidental 
| pimple or swelling, the glass from which we drink appears 
|to have a distorted edge. 


| projected an apparatus which 


Facts of this nature are very | 


time of one semi-oscillation of the “ seiche,” all the factors | interesting fo study from a philosophical point of view, for | 


can be readily determined in relation to Lake Tahoe, ex- 


* Forel’s mon: 


in the several volumes of the “ \rchives des Sci. Phys. et Nat.” 


1874 to 1880. We cite the fo'!lowing: ; 
. 4 gz: Tome 49, p. 24 et seq.; teme 53, 

281 et seq.; t 2 
118 et seq.; tome 59, p.60 et seq.; tome 63, 


| they demonstrate that the judgment which we form in 
| regard to external material realities is based upon the inter- 


}our senses is something and in no wise 
| psychological. Interpretation an affair of habit and 
education. —From La Nature. 


aphs on “seiches ” of the Swiss lakes may be found | pretation of our sensible impressions. The impression of | 


cially as the plates could now be prepared weeks before- 
Seal need only be exposed fora few seconds, and could 
be kept for a lengthened period before development ; but 
these anticipations yet remained unfulfilled. 

Mr. W. H. Phillips showed a model of a new flying-ma- 
chine he was making, and read a paper describing it. He 
said the requirements for artificial flight were (1) that the 
expanse of wing-surface should be sufficient to sustain the 
descent; (2) that the wing-surface 
needed might be provided by two large wings, or by many 
smaller wings equal thereto; (3) that lightness and strengt 
were indispensable; (4) that the down-stroke of wing must be 
sufficient in force to sustain and propel horizontally the 
whole weight; and (5) the down-stroke, if intermittent, must 
be rapid, as otherwise the whole apparatus descends between 
the intervals of stroke. Acting on these principles, he had 

& had made to considerable 
size, employing an impetus of thirteen million pounds of 
steam. Of it he showed a model, consisting of an element- 


curved, and narrow wing; the frame was clothed with a series 
of loose cambric “feathers,” oblong in form, hung from 
the ridge transversely. The whole weighed 4 oz., bui 
required a weight of 4 Ib. to move it up or down. However, 
by counterpoising the wing with another, it could be more 
easily moved, and he proposed to increase the number of 
these wings and to employ steam power for levitation. 

The Secretary (Mr. F. W. Brearey) read a communication 
from Mr. 8, E. Peal, of Sapukati, Sibsagur, Assam, on ** The 
Flotation of Large Birds and Balloons.” It did not seem to 
be understood in England that large birds could not only 


om Proceedings of the American Association ‘for the Advancement of 
Science.”—Boston Meeting, August, 1980. 
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coming down, but actually rise thus to elevations of some 
1,000 to 6,000 or 8,000 ft. The bird, when thus soaring, 
seemed perfectly motionless, and could easily be followed 
and watched by a good telescope ; in all cases the wings 
were fully extended rigidly. The pelican, adjutant, cyrus, 
and vulture all soared in this way. They invariably rose 
from the ground by flapping the wings vigorously; they did 
not soar and float unless there was some wind ; they could 
not soar or float in a calm, wind being needful; generally 
by rising they described a circular spiral track, a track 
which in the main seemed to tend to leewards. They had 
in Assam two steady winds, the N.N.E and W.S.W., often 
blowing at once, one over the other alternating; birds 
would go some way in one and gradually return in the 
other. The birds were never seen to move in right lines for 
any distance, unless coming down. {[t was highly probable 
that the birds slept or dozed when soaring, and collision 
was not likely because of the loud vibration of the feather- 
tips. The solution of the question of searing seemed of 
value, as it involved a minimum of muscular exertion, say 
one-tenth that of flying. The difference appeared to be that 
in flying, not only the friction of passage horizontally 
through the air had to be overcome, but the power needed 
to overcome gravitation; whereas, in soaring, which gene- 
rally took place at high speeds, the winged-surfaces passed 
through the air and over a stratum of it ere the latter could 
be set in motion, as if it were rigid sheet-glass, on which 
the wings skated ¢ /a boomerang. Thus the usual effects 


of gravitation were not seen, and birds that soared needed | 
long narrow wings, while those that only flew had shorter | 
The wing surface narrowing as speed | 


and wider wings. 
increased, would seem to indicate a useful direction to work 
in, the same applying to any form of screw for aerial pro- 
pulsion. The support was also apparently more effective at 
or near the tips than close to the body, due, perhaps, to pass- 
ing through a less disturbed state. 


TATTOOING. 


THE accompanying engraving, taken from our French 
contemporary, La Na‘ure, repre: ents a tattooed young male 
Japanese domestic. The tattooing is done in several colors, 
and produces exactly the appearance of a garment. We know 


float without flapping the wings for long periods without | dier, and she informs us that the servants employed about 
the dwellings of that city have no other costume than their 
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tattoo and a simple pair of drawers; but, notwithstanding | 
this, the medley of colors in the skin takes away all appear- 
ance of nudity 

Tattooing is practiced to a greater extent in the world 
than one might suppose. Mr. Magitot has endeavored to 
give the geographical distribution of its principal forms, 
and a résumé of his labor was published a few months ago in 
one of the excellent scientific reviews published by the 
République Francaise under the direction of Prof. Paul Bert. 
We reproduce herewith the most interesting details that 
Mr. Magitot has given. 

In its simplest forms, tattooing exists, so to speak, 
everywhere. As well known, it is not rare to meet, even in 
our Western countries, men, and women too, who carry on 
the arms or breast designs traced in the skin. Its practice 
here usually consists in burning gunpowder on small inci- 
sions which penetrate beneath the epidermis. The object of 
doing this would be difficult to determine. Men who prac 
tice it appear to regard it as an ornament and almost as a proof 
of virility and a mark of distinction. Taking a broad view 
of it, as practiced among peoples generally, it is seen to have 
the same character and significance as other mutilations. 
Mr. Letourneau recalls the case of a Hawaiian who tattooed 
himself as a mark of respect and sorrow for the death of 
his king, But among peoples who go naked it serves, more 
than any other mutilation, as an ornament, Man began to 
ornament his body by painting it in different colors, just as 
savage or barbarous peoples do still. And perhaps, also, it 
was by the simple application of different colors to his skin 
that his tribe and rank were determined. The tribes along the 
Amazon are still distinguished by the colored marks that 
they make on their lips and body. Large numbers of tribes 
became possessed of the idea of making punctures for the 
introduction of coloring matter derived from the juice of 
| plants, and of making these marks indelible. Tattooing by | 
| puncturing is also the most widely spread method, being met 
| with in all parts of the world, from New Zealand up to} 
j among the Toongovs Tartars, and is especially found in its 
most perfect forms in Polynesia and Malaisia. But in 
| Polynesia, particularly, the tribes do not contine themselves 
| to simple punctures; for they apply to the skin a design cut 
out of aleaf ora piece of bark, and follow its contours witha 
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| the flow of blood as they do so. They do not always conten 


themselves, after incisions, with introducing colorin mat- 
ters, but often insert corrosive plants designed to make the 
wound puff up. This is practiced especially in the Fig 
Islands, in the Marquesas, and in New land. It is ba. 
known, especially, that Maori warriors carry on their faces 
tattooing in relief, the result of a very painful operation, 
The designs, which are often very well executed, become 
complicated in order to indicate rank, family, and exploits, 
Among the Australians a few new designs are added gt 
every solemn period of life. The Tchoukchis, of Eastern 
Siberia, who go completely clothed, confine themselves ig 
making deep incisions as reminders of their prowess jp 
fishing, bunting, or war. 

Those who have seen men completely tattooed know, as 
we have before 1emarked, that tattooing takes the place of 
clothing, for it entirely removes the impression of naked. 
ness. It is, besides, highly ornamental. The Polynesians 
have a great passion for this style of skin decoration, and 
cover their bodies with graceful arabesques, circles, and 
lines. This passion, however, costs them dearly sometimes, 
for all do not support the operation equally well, and occa. 
sionally some lose their health thereafter and die. The 
Indians of North America are not much given to tattooing, 
and most of them regard it as a sort of infamous mutilation, 
The Niam Niams and the women of Hammedj, Motambué, 
Makondé, Mangandja, and Mackinga ornament themselves 
with garlands that are quite elegant. The Boris paint them. 
selves with pipe-clay, the Bertas with red ocher, and the 
Monbuttos with red wood or with the black juice of Garde. 
nia. But in general they confine ueonaliees to pretty 
clumsy incisions and punctures. Large numbers of other 
African tribes practice tattooing, but to enumerate them all] 
and to explain the method adopted by each would require 
us to extend this article to too great a length. : 


ARROW WOUNDS.* 
By H. 8. KiLsourne, and Asst. Surgeon, 


THERE are, gentlemen, some peculiar features of military 
surgery, one of which I will take up briefly for your enter 
tainment this evening. [say for your entertainment, because 


a lady who lived a long time at Yokohama, says Mr. Tissan- | bone knife of special form, cutting the skin and staunching the special feature of which I now speak will be, to you, 


JAPANESE 


TATTOOING, 


more curious than practical. It is characteristic of a peo- 
ple and period now changing. 

It belongs, almost exclusively, to military surgery, and 

is, even now, a subject with which many military svrseons 
}are unfamiliar. 

|_ It is one not treated of in systematic works on su.gery. 
|In many of these it isnot mentioned. Its literature belongs 
mostly to the historical period, before the days of gunpow- 
'der. Lallude to arrow wounds. 

| You, whose hearts have been touched by Greek fires, may 
| remember that of all the heroes at the siege of Troy, whose 
a and deaths in battle are chronicled by the past, man 

are killed by arrows ; and of these, scarcely two are prove 
| in the same place or die in the same way. 

The godlike Achilles, in order to become invulnerable, 
| was plunged by his goddess mother into the river Styx. 
But as she held him by the heel, that part only was net 
bathed by the Stygian flood. There, finally, the arrow shot 
|by Paris found entrance. Hippocrates, in his numerous 
‘campaigns, invented or used ar instrument for the extrac- 
‘tion of arrows and darts, called delulerum—a rude forceps 
| for seizing and removing rude missiles from wounds.+ 

| As arrows were among the first offensive weapons used 
| by man in ancient and barbaric times, so they are still the 
favorite weapon of many savage tribes. This antique 
weapon is, however, being rapidly displaced by rifles 
among those tribes whose enmities with the whites have 
|taught them its superiority. An American Indian of the 
plains, who has seen a breech-loader and does not possess 
one, will part with all he has in the world to procure it. 
|The bow and arrow is, therefore, disappearing, and with 
them the surgery of arrow wounds will become only a curi- 
ous history. 

The service bow of the Indian is quite a different thing 
from the dainty affair of the arcbery clubs. It is short, 
| thick, and strong. It is made among the southwestern tribes 
‘of the bois d’are or Osage orange. The string is of raw 

hide, or buffalo sinew. he arrow is made of pecan or any 

| suitable wood, not too heavy, and having a straight, tough 
fiber. The arrow head, formerly of flint, is now usually 
made of soft iron, cut by a file into triangular shape. It is 
let into the split end of the shaft by a short shank, end 
pa by wrapping with strips of sinew, put on before it 
s dry. 

In hunting and fighting, the warrior is mounted on a swift 
and active pony, and in using the bow he comes to close 
quarters. In action he rides at full speed, slipping over to 
the side of the horse and discharging the arrows fron: under 
the neck of the animal. The horse thus acts as a living 
shield for his body. ~* 

The rapidity, force, and precision of the shots are, in some 
instances, marvelous. Asa rule, bowever, the accuracy is 
/about that of a fair marksman witb the pistol, as at a rup- 
‘ning mark, 

There is in the Army Medical Museum, at Washington, @ 
| Preparation of a portion of the left scapula of a buffalo, 
| with an arrow head impacted in it. The barbed iron head of 

the arrow has entered the venter and the point protrudes 
}from the dorseum, so that the missile must have pa 
— the thorax, 

| The specimen is from a buffalo killed at Fort Sedgwick, 
| in 1860, by a Cheyenne Indian. There are also other spect 
'mens of bones, penetrated, perforated, and fissured in vari 
| ous ways, some of them resembling the appearance of glass 
through which a pistol ball has been fired a few yards off.} 
| The rapidity of the discharge of arrows rivals the fire of the 
best breech-loader I know of. The precision is sufficient 
to make it exceedingly uncomfortable for any one in the 
vicinity. 

As the arrow head is secured to the shaft by strips of dried 
sinew, the wounds inflicted by it have this peculiar 
that in penetrating wounds, the fastening is softened by 
the fluids of the body, and when not at once extracted, the 
head becomes loosened and is detached when extraction #8 
attempted. 

In such cases it remains as a foreign body in the wound. 
If bone has been penetrated, the arrow head is impacted ia 
it and held fast by the compact tissue, when extraction may 
become a difficult and hazardous operation. 

The late Gen. Kearing suffered from a penetrating arrow 


* Extract from an address read before the Buffalo Medical Club at it# 
annua! meeting, May 11, i881. 

+ Dr. Otis. U. 8. A., in Cirenlar No. 3, 8. G. 0. 

¢ Dr. Otis, U. S, A., in Report in Surg. Cases in the Army. 
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ee of the superior maxillary bone, received in an affray | stone by the lateral operation. The calculus was phosphatic, 


with hostile Indians about 1855 or 1856, until hisdeath. The/and weighed eight hundred and fifteen grains, 


arrow head was so pinched and twisted by the hard bone, 
and attempts at removal were attended by such copious 
hemorrbage, that the iron was allowed to remain until a 
secondary operation was practicable. The missile was finally 
removed in St Louis, after a severe operation, but the 
natient never entirely recovered from its effects. At short 
P the arrow will perforate a flat bone, asa rib, making 
4 clean cut, or a slight cracking or splitting. There is 
seldom any comminution or extensive fissuring like that 
produced by the impact of a coaoidal rifle ball with bone. 

In all the specimens showing penetration of the cranium, 
there is, according to Dr. Otis, little or no fissuring inter- 
pally or externally. The inner and outer tables are both 
cleanly divided This feature distinguishes arrow wounds 
of the calvaria from all others caused by weapons used 
in civilized warfare. Indeed, among all weapons I have 
seen, I know of none capable of making wounds so pecu- 
There are in the Army Museum specimens illustrating 
these features and also the impaction of arrow heads. ’ 

For the relief of these injuries, it is most natural to seize 
the arrow and draw it out of the wound. But that will 
never do. The head will part with the shaft aud remain in 
the bottom of the wound. 

If not loosened by softening of the sinew, the head, if 
parbed, will catch in the soft parts, and may, in certain 
regions, work irreparable injury. 

hr. Bill, of the army, has employed a device for these 
operations which is often of great service. He passes the 
loop of a wire snare down along the shaft and over the 
arrow head, and when =“. secures it by traction on the 
outer end of the loop, The missile may then be carefully 
withdrawn entire. 

When tke iron is impacted in the bone, he employs a 
loop of annealed wire, passed down along the shaft, which 
serves as a guide. The arrow head is snared by the loop, 
the ends of the wire are then passed through a long 
suture twister, or double canula, which is passed down to 
the loop ; the ends of the wire are then twisted or secured 
to the handle, and arrow and instrument are withdrawn 
together. 

na case where a Navajo arrow had penetrated the lung 
toadepth of five inches, Dr. Bill removed it by means of 
the simple snare first described. 

A prominent army officer, now retired from active ser- 
vice, when serving in Texas as a subaltern, was, while 
in au encounter with hostile Camanches, transfixed by an 
arrow. 

The weapon picrced the upper ‘part of the right chest 
and passed nearly horizontally through the lung, the point 
protruding at the back, between the scapula and_ spine, 
on the same side. He informed me that at his own 
request a silk handkerchief was fastened to the shaft, 
which was then pushed on threugh the body, dragging 


range, 


On sec- 
|tion of the stone, the arrow point was found embedded 
}near its center. It was of iron and had originally been 
jabout two anda half inches Jong by seven eighths of an 
inch broad, in its widest part. 


it had nearly ceased to flow from the wound. But the rest- 
| less spirit of the patient's band could no longer be restrained ; 
| open hostilities with the whites were expected to begin every 
|moment, and they insisted on his removal. He needed 
oe on the eighth day, which they refused to allow 
| him to take ; on the following day they started with him 
| to their camp, sixty miles away. 
| reported to have died, But his relatives have since assured 
}me that the wound had healed, and that no trouble arose 
| from it.” 
| Notwithstanding a narrow pelvic outlet and the large size 
of the stone, there was every reason to expect a favor- 
|able result in this interesting case. These Indians possess 
{remarkable powers of endurance and recuperation from 
| wounds, due, doubtless, to their active life in the open air 
of the Western plains. But it is possible that the case 
|may have been complicated by an induced disease of the | 
kidneys. 

They have in New Mexico a diet of Spanish origin, com- | 
posed of meats of different kinds and vegetables of various 
sorts, and spices, mainly pepper ; and this is served fora 
dinner, breakfast, or supper, as the case may be, and that 
is all there is, It is a good dish for a hungry man, but 
would not delight an epicure. Itis called olla podrida, or, 
more simply, olla. One who does not like meat, would eat 
it for the sake of the vegetables and the flavor they have | 
| imparted; and one whose fancy turned away from the vege- 
tables might take them on account of the meat in the essence 
of which they had been steeped ; while he who would take 
neither flesh nor grass, might help himself to pepper. | 
|. Mr. President and gentlemen, it is an olla that I have set | 
| before you to-night. 


THE THEORY OF THE ‘CONSERVATION OF 
TISSUE” BY THE USE OF ALCOHOL. 


By Prof. E. Cuznery, M.D., Boston. 


Tue idea that alcohol arrests tissual change and thereby 
conserves the vital powers is so flattering that it has become | 


The urine began to pass by | 
| the natural channel on the third day, and on the seventh day | 
‘waste of the tissues, and there is no particle of evidence té 
| show that the oxygen will attack and destroy the living 
| tissues themselves; nor will the withholding of oxygen 
}save the particles alive when their time to die has come, 


Fourteen days after he is | 
_ due aeration of the blood and the elimination of effete matter, 


blood-globules cannot absorb the proper amount of oxygen 
from the air to oxidize the effete matter within, into which 
state it must be brought in order to its removal ; nor can 
the alcoholized globules take up the products of this oxida- 
tion and remove them even could the oxidation be effected. 
It is, indeed, ‘the office of pure air to charge the globuler 
with oxygen, and, through them, to oxidize and remove the 


but only leave them to remain in their dead state to foul 


‘the system. By crippling, then, the gas-carrying function 


of the globules by the presince of alcohol, we prevent the 


and the system, so far from having its tissues conserved, is 


| thereby rendered filthy throughout. J would, therefore, ask, 
Is the man, long under the influence of alcohol and reekin 


from every pore with the stench of the heaped up unoxi- 
dized and unremoved dead matter, in such a state of con- 
served tissues as to offer a recommendation for the conser- 
vative power of alcobol? In sucha state the man does not 
excrete the normal amount of either carbonic acid or urea. 
On the contrary, his tissues are conserved, that is, retained 
in his om | as effete matter, and he will weigh that much 
more than he did. 

Will not Dr. Hammond show us that this was not his 
condition after his painstaking experiment? Indeed did he 
not lose his new gained flesh immediately on the discontinu- 


| ance of the alcohol and the recovery of the function of the 


globules to clear the system up again? If th's is‘* conserva- 
tion of tissue,” it becomes the advocates of the theory to 
show ay ee of it. For what purpose do we want dead 
matter? Are there any circumstances under which it can 
be of advantage? Is not such a state of things always a 
state of disease, fever? Indeed if ‘‘cleanliness” on our 


| exterior person “ is next to godliness,” what aT cal 


virtue must there be in ‘‘ cleanliness” within? re blood 
is life-giving, not destructive; it carries out the waste, but 
does not create it. If a checking of the function of the 
globules is a conservation of the tissues, on the same 


| principle how admirably we might save a thickly-settled 


community from death by sending all the undertakers on a 
bender,” as we do the blood globules. Would not the 
community soon become pestilential from a neglect of the 
necessary burials? Proper burials and proper cleanliness 
will do more to save life and health than any such “ con- 


| very generally received, and is the chief argument of our | servation ” as this. But to argue the health of a com- 
day for the use of spirituous agents, especially where prostra- | munity from the few interments, when the undertakers are 
tion of strength is coming on in the course of severe dis- | all drunk, is exactly the argument for the conservation of 
ease, | tissue from a diminution of the excretions when the body is 

To my mind there is a grave error in this theory, which under the influence of alcohol. Neither drunken men nor 
will appear in this paper. drunken blood globules can do their work. 

Dr. William A. Hammond, of New York, I believe, was| It is in this light Marvaud sees things when he sa 
the author of this notion, and it was constructed out of and (“L’Alcool, son Action Physiologique”), ‘‘ One can explain 


| rests upon experiments like the following, which is one of how alcobol can check the nutrition and vitality of the 


‘at th« umbilicus.* 


the silk after itthrough the whole extent of this formidable | his more recent, and was used in itssupport. Dr. H., during , blood globules, by causing a stay and a heaping uP of ma- 
wound. a pcriod of five days, took 60 drachms, a little short of half | terials in their interior which have become unfit for their 
He recovered from the effects of the wound and from this | a pound, of alcobol, with his usual amount of food, and | functions, and, at the same time, checking the attractive and 
novel surgical procedure, and served actively for many | gained 0:45 of a pound in weight. ‘In the same period,” | elective power which the globules exert over the useful and 
years after. | says he, ‘‘ the amount of carbonic acid and aqueous vapor | restorative matters contained in the serum.” ; 
In the report of surgical cases in the army since the war, | exhaled from the lungs had und rgone diminution, as had| _ 1 would like to ask the advocates of the ‘‘ conservation ” 
[ find the following somewhat similur case, reported by Dr. | likewise the quantity of urine and its solid constituents.” theory what they would think if another elass of professed 
Goddard, U. 8. A. His employe at Fort Rice, D. T., was | Externall ond for the time this shows a diminution of physicians should spring up and go among their patients 
wounded in February, 1868, by an arrow, which entered |wasie. Now that alcohol diminishes the elimination of tying cords about their necks to conserve their tissues and 
his back three inches to the right of the fifth lumbar vertebra | carbonic acid ard urea—the two forms of waste represent- | ave their strength (to say nothing of such a practice on the 
and emerged at a point two inches to the right of the ensi- | ing the combustion and the ‘‘ wear and tear” of the system | Well), and the worse the case the tighter to tie the cord?, 
form cartilage During the following evening the —is so clear that it may be assumed to be a matter of Would they not cry out against it and say, ‘‘ Horrible! Un- 
patient lost, externally, about eight ounces of blood and a | demonstration, and further questionings in regard to it may scientific! Irrational! Do not do that!” — 
small (estimated) quantity, internally, He was contined to | be dispensed with. | Just so I feel in regard to the ‘‘ conservation of tissue” by 
his bed some two weeks, suffering from irritative fever| But does this decrease in the elimination of these wastes alcohol. It is an assumption not only without scientific 
and circumscribed peritonitis. In four weeks he was walk-| prove an arrest within, or ‘‘ conservation” of those tissues Support, but against science, and totally unwarrantable and 
ing about, and on July lgt was actively employed. There which they represent in a living state? I think not; andif unworthy the confidence of any medical mind. How the 
are no further particulars or comments on this case. not in a Jiving state, not in any useful state at all; and so profession have jumped to so irrational a conclusion and 
The route of the missile isa mystery. It would seem im- the ‘* conservation of tissue” is a myth. and does not take totally ignored the functions of the blood globules in this 
possible that it could have been direct between the two place ; for who can think that dead matter can be health- covnection so long, isa my-tery tome. It will be time to 
wounds, as the intestines, stomach, and liver lie in the way. fat? argue for the “conservation of tissue” when we find that 
Both the great cavities would also have been opened. The theory assumes that the death and the discharge of the crippling of the blood globules by alcohol does not 
Penetrating arrow wounds of the abdomen are usually the products of death are one and the same thing, and | answer all the facts in the case. 
mortal. wholly overlooks the medium by which the elimination is 
Of nine cases reported in detail, seven were fatal ; and of | effected. Now, nothing can be plainer than that tissual decay | 
the two which recovered, it is doubtful whether the peri- is one thing, and the removing the products of decay is quite | TT 
toneal sac was penetrated. One of the fatal cases was mine, | another. Any one can see that if there is no waste within | . ‘ 
and as it may be taken as a type of its class, I will give it here: none can be thrown off ; while, on the other hand, it stands M. Pasteur recently made a communication to the Paris 
Acavairy soldier was wounded while approaching an Indian to reason that though there is an abundance of débris Academy of Medicine which, according to the Gaeette 
camp at night, near the Canadian river, Texas, by an arrow | within, little or none can be cast out if the medium by Médicale de Paris, ‘‘ makes an epoch in the annals of 
which entered the abdomen in the left hypochondriac region, | which excretion is effected is rendered inoperative. science.” Without admitting such a claim as this, the com- 
making a wound about three-fourths of an inch in length,| By winding a string tightly about my finger I do not munication is certainly of interest in connection with pre- 
through which about eighteen inches of the small intestine | necessarily destroy the life of the finger, nor will tissual | vious remarks wuich we have made upon the subject of pre- 
protruded. The gut was cut in four places. The wounds | change be arrested at once. I prevent the return of the  ventive inoculations. : 
in the intestines were closed by sutures and the protruding | blood from the part, which grows dark from the heaping up © When Pasteur discovered a method of so cultivating the 
portion returned through the wound, which was enlarged | of the productsof tissual waste which continue to take place specific germs of chicken-cholera as to give them the power 
for the purpose. When found, the man had lain out all| but cannot escape. Indeed, a man with a rope about his of preventing tie disease when inoculated, he asserted it to 
night, and was in a state of collapse. He was carried | neck does not die immediately, but his body becomes sur- be possible to treat other specific organisms in the same 
along with the column, in an ambulance, but died on the | charged with waste carbon and turns black for want of air way. This he has recently done for the virus of charbon. 
second day, never having rallied from the shock of the | to take the carbon away; lis heart continues to beat, and the He was furnished with an unusually good opportunity of 
injury, | tissual changes go on until the products kill him from testing the power of his modified virus. The Agricultural 
he great fatality of arrow wounds of the abdomen is so| within. Were it not so he would die scarcely sooner with Society of Melun put at his disposal sixty sheep, to be 
well known to the Indians that in action they usually aim | the rope around his neck than with it under his arms, where experimented with as he chose. 
the colored man wished it put in his case, ashe said he ‘‘ was! Ten of these were separated from the rest and kept sub- 
Auo her case, which I personally observed, is so unique| ticklish in the region of the neck.” A similar state of ject to inspection. Twenty-five others were inoculated 
that I wil briefly give its outlines. It is an example of aj things is often witnessed plo ramen in persons asphyx- twice with the cultivated virus of charbon. After a sufficient 
penetrating arrow wound of the lower part of the trunk. | iated by drowning, croup, and various other suffocative dis- time these and another twenty-five sheep were inoculated 
The operation for its relief was done at Fort Sill, I. T., by | eases, in which the deprivation of air and its oxygen results with the pure virus of the disease. The fifty sheep were 
Dr. Forwood, of the army, who reports the case. I assisted |in an accumulation of waste within, and consequently in then allowed to mingle together in the same inclosure. The 
him and saw the patient up to the date of his removal. failure of nutrition, nervous prostration, and, finally, in twenty-five not ‘‘ vaccinated” did not take the disease, while 
“Latimore, a chief of the Kiowas, aged 42 years, applied | death, unless relief is afforded. In all these cases there is a the others did. Those of the latter that died were buried in 
at Fort Sill for treatment, with symptoms of stone in the | diminution in the excretion of carbonic acid and urea, yet an inclosure together. A certain number of vaccinated and 
bladder. In 1862 he had led a band of bis tribe against the | no candid man for a moment supposes that the tissues are unvaccinated sheep were then turned into this inclosure and 
Pawnees, and was wounded in a fight Being mounted | in consequence conserved and the bodily condition made allowed to pasture there. The unprotected were soon 
and leaning over his horse, a Pawnee, on foot and within a | better by it. attacked with the charbon, while the others were not. Thus 
few paces, drove an arrow deep into his right buttock. The| But what more reason is there than to suppose the tissues M. Pasteur laims to have demonstrated not only the - 
shaft was withdrawn by his companions, but the point | are conserved in the presence of alcohol simply because tective power of the modified virus, but also a previous 
remained in his body. He passed bloody urine soon after} there is a decrease jin the excretion of the waste? The assertion, that sheep pasturing upon ground where animali 
the injury, but the wound soon healed, and in a few weeks | increase in the excretion of waste from the lungs and kid- killed with charbon are buried, will catch the disease. 
he was able to ride without inconvenience. For more than | neys after the alcohol has passed off is against such acon-  M. Pasteur made similar experiments with ten animals «: 
SIX years he continued at the head of his band and traveled | clusion. The sum of the whole case then, is, that alcohol the bovine species, and asserts that the same protective 
on horseback many hundreds of miles every summer. A | embarrasses the function of the blood globules, the active agents power was secured to them 
long time after the injury he began to feel pain in urination, | of the blood plying between the lungs and the tissues, and _- Pasteur’s communication was received with applause by 
Which increased until he was forced to reveal the sacred | whose power of absorbing oxygen on the one hand and the society, yet it was not allowed to pass without criticism. 
Secret, as it is regarded by the Indians, and to seek medical | carbonic acid on the other experiment shows to be destroyed M. Colin claimed, and with justness, that the same results 
aid. The urine was loaded with blood, mucus, and pus ;| by the presence of alcohol; for as surely will alcohol had been obtained by himself a year ago, and by Toussaint 
the introduction of a sound indicated a large, hard calculus | annihilate the physiology of the blood-globuies as it will a little later. He might have added that Greenfield and 
In the bladder. Judging from the cicatrix and all the cir-| the physiology of yeast-cells, bodies having similar func- Burdon-Sanderson had also experimented successfully in the 
enmances, it was apparent that the arrow had passed | tions. : same line. Still no one has ever obtained successful results 
; rough the glutic muscles and the obturative (sciatic ?)| The fact is, tissual death is taking place all the time; and, upon so large a scale or with so much uniformity. 
Oramen into the bladder. On August 23 I removed the | as a rule, the processes of removal are equal to the demand, It was also suggested that it yet remains to be proved that 
but in the presence of alcohol these processes are crippled the preventive power of the inoculations lasts for any consi- 
and the full removal is prevented ; since the aleoholized derable length of time. 


NEW EXPERIMENTS IN PREVENTIVE 
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Whatever be the question of priority, however, it is certain 
that Pasteur’s results have attracted the most attention of 
any yet made in this line, And they will probably give a 
fresh impulse to studies in this direction. It must be remem- 
bered that the successes in preventive inoculation have, so 
far, been with diseases having a close pathological resem 
blance. And before the experiments of Pasteur, their 
practical application did not seem easy. — Medical Record. 


THE PHENOMENA OF HYPNOTISM. 
L. 

CHARLATANISM and deceit have been so mixed up with 
all the facts regarding hypnotism, that it is now usual to 
say that whoever has had anything to do with the subject 
has either deceived or been deceived—lhe is either impostor 
or dupe; there seems to be no intermediate position. Even 
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Fig. 1.—Mode of inducing Hypnotic Sleep. 


to day the best-informed minds refuse to believe in magnet- 
ixm, as it is called, and find it less dangerous to turn away 
their eyes than to make a momentary examination. 

It will be admitted that the experimenters at the Salpétri- 
ére have exhibited a certain amount of courage in breaking 
with all traditions, in scorning all fear, and in meeting the 
subject squarely face to face. 

We have, in order to prepare this article, read up every- 
thing rational that has been written on the subject; and what 
has struck us most forcibly has been to see to what extent 
an erroneous idva—a pure theory adopted at the inception 
of researches upon magnetism—bhas led authors to fall into 
ridiculous mistakes and cast over the doctrine a merited 
contempt. 

The occurrence of curious facts attributed to magnetism 
could not fail to give rise to certain researches; but, by a 
great misfortune, the first observations got into the hands of 
veritable invalids. 
a love for the extraordinary, and that, in the face of an un- 
explained fact, they rather prefer to content themselves 


Fig. 2.—Another Mode of inducing Hypnotic Sleep. 


with supernatural explanations, Their minds, imbued from 
childhood with superstitious notions, have no repugnance 
to admit of like reasons. 

The first adepts in mag¢netism found themselves face to 
face with new forces; psychical influence manifested itself 
under a form that had not before been observed; there was 
a new, imponderable fluid passing from one man to another, 
and permitting the first to impose his will on the second. 
Up to this point all was debatable, but interested charlatan- 
ism had not made its appearance. Soon, individuals who 
had been submitted to hypnotism began to talk medicine 
and to prescribe remedies. The first experimenters, other- 
wise fuil of honesty, were so simple as not to stop short, but 
went following charlatans and their inconsistencies, by whom 
they were made sport of. This was the second period of 
magnetism. 


It would seem that certain persons have | 
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| At that epoch there appeared hundreds of volumes wherein 
absurdity displayed itself in the strongest light. We ask 
ourselves whether these works of insane men were read, or 
whether the authors are not poking fun at us. Here we see 
physicians like Teste or Deleuze holding consultations in 
which are diagnosed diseases that never existed, even by 
name; and we find hysterical persons predicting their crises, 
which naturally occurred at the time appointed, and which 
were taken by observers for terrible maladies. The em | 
wife of Teste predicted that she was going to die on suc 
land such a day. What anxiety for the unfortunate ob- 
server! 

The day arrived, all the adepts assembled, the hour passed 
by, and Madame Teste did not die. Do you think the author 
was confounded? By no means; if she did not die, it was 
because she had taken lethargy for death. Everything is 
arranged for. 


Fig. 3.—Hypnotism produced by placing a lead pencil 
between the eyes, 


We might compile entire volumes of analogous facts, 
But eui bono? We prefer to ask the reader to refer to the 
| original authors, but we do not advise him to doso. It is 
truly pitiable to see how far the human mind can go astray. 
| Here are a few specimens, however. We copy from Vas- 

magnetism: 

‘The magnetizer, after a preparatory magnetization, 
makes a few attractive passes at the seat of the disease with 
a will to draw off the impure fluids which feed it; afterward 

| he makes repulsive passes toward the seat of the trouble 
| with a will to intercept the bad fluid and drive it out; and 
he finishes by making passes without movements directed 
toward the seat of the disease, with a will to assuage the 
heat of the disease and to strengthen the weakened vital 
principle.” 

This same magnetizer is not at all proud, but treats ani- 
mals also: 

“The magnetization of sick animals is performed like 


. 4.—Hypnotism produced by suddenly extending the 
hand before the patient. 


that of man. The magnetizer places himself before the 
animal, in the most convenient position possible, with refer- 
ence to the shape or large or small size of the subject. He 
then begins by exercising his fluidic power upon the sick 
animal by repulsive passes made at a suitable distance, ¢om- 
mencing at the head and following the back and sides as far 
as the extremity of the body, with a will to release the im- 
pure fluids which form its atmosphere. 

** Afterward, the magnetizer makes a few mediating passes 
from the head, always following the back up to the extrem- 
ity of the body, and continuing along the legs as far as the 
feet, with the intention of keeping up an equilibrium in the 
organism of the animal.” 

Magnetism is also applicable to horticulture: 

i « The magnetization of diseased plants differs, in its gen- 


seur Lombard the following method of curing cancer by 
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' eral application from that of man or of animals, in the fact 
of its being performed from the bas: to the summit of 
plant. The magnetizer stands up in frent of the plant to be 
magnetized, and at a suitable distance from it. He exer. 
cises his fluidic action by repulsive passes made from the 
base to the summit, in following the trunk or stem and the 
branches, according to its importance, with a will to drive 
away the impure fluids that form its ambient atmosphere, 
He afterward relieves the interior of the plant by attractive 
passes made from base to summit. 

“He continues the mugnetic action by mediatin 
passes, always making them from base to summit, al 
pausing a little at the junctures of the branches, with the 
Intention of strengthening the vital principle of the plant, 
and causing the sap to circulate from its roots to its very 
uppermost branches. By the aid of these same processes 
one can magnetize the plants of a garden or orchard, an en- 


\ 
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| Fig. 5.—Exploration of the cubital nerve excited by a pencil, 
and bringing on a contraction of three fingers. 


| tire crop of cereals, vegetables, or forage plants, either for 
| the purpose of strengthening them or for making them grow; 


but for this magnetization the universal vital fluid must be 
employed. The plants of a garden, of the wouds, of a field, 


or of 4 meadow may also be saturated with fluid so that they 
may serve as a hygienic promenade for invalids.” 
And there have been written thousands of volumes of just 

such character! It is certain that, in the face of trasb like 
this, there was scarcely anything left for scientific men to 
do but to step aside and wait for a better period—for a mo- 
|}ment at which, the simple being disabused and deceivers 
unmasked, they might be able to resume with advantage 
their studies on animal magnetism. If the measure did not 
possess great scientific liberalism, it at least had the advan- 
tage of being a good precaution and of stopping en route 
many minds that were about capsizing. 

It was amid all these difficulties that hypnotism had birth. 
| If the word is new, the thing itself is scarcely so. From 
antiquity we find a series of phenomena which are explaix 


| Fig. 6.—Excitation of the facial nerve by a pencil, pro- 
ducing the effects of a powerful electric current. 


able only by this singular, induced neurosis; and without 
guing back so far, we may be permitted to recall a few eXx- 
amples which are frequently met with in our own day, and 
even at the very moment at which we write, . 

In all ages, what has been termed contemplative ascetl- 
cism has been produced by the prolonged fixation of gaze at 
some object, brilliant or otherwise, to which some virtue Wa 
attached and which was supposed to possess some sanctity. 

These contemplations, aided by a violent intellectual exer 
tation, were rapidly followed by hallucinations, apparitions 
and even bya state of trance such as described both in that 
maturgy and medicine. The books of the Christian hagi0- 


graphs abound in facts of this nature, and they are so W 
known by everybody that we shall not dwell upon them 


longer. 


| 
— 
| 
GG XG. | RAG aw AG 
ANY \ \ | AK QO Gy 
Ws \ \ Q GG SS arr x SQ 
| WS ANS . SS S NS \\ GG > S 


Aveust 27, 1881. SCIENTIFIC AMERICAN SUPPLEMENT, No. 295. 


In India the devotees arrive at a like result by gazing into| of Manchester, after witnessing some experiments called | nothing, not to allow his attention to be diverted toward ex- 
e: sometimes by looking at an imaginary point, and magnetic, recognized the fact that the unquestionable phe- amining the effects that he shall experence, to be hopeful, 
often "also, at the end of their nose. The effect never fails. | nomena that he had observed were to be attributed to pro- and not to be uneasy nor discouraged if the action of the 
We shall see further on that this is aca the process | longed fixedness of gaze, and not to avy mysterious fluid. | magnetism produces momentary pains in him, After'he 
that we are employing, we having merely submitted it to| It is with Braid that scientific magnetism begins. It has received you kindly, take his thumbs between your two 
rule. a would be departing from our subject to dwell longer on | fingers in such a way that the inner surface of your thumbs 
Among the Greek monks hypnotism is, perhaps, held more | questions of history, se we shall refer the reader to the very | touches the inner surface of his, and fix your eyes upon 

in bonor yet than it is among the Roman. At is a fact known remarkable article published on this subject by Mr. Mathias | him. ; ; tn . 
to all thai these men succeed in falling into a trance by a} Duval in the Dictionnaire de Médecine et de Chirurgie pra-\ ‘You will remain in this situation from two to five minutes, 
rolonged contemplation of their navel. tiques, ; . . |or until you feel that there is an equal degree of heat be- 
Islamism itself, as little mystical as it is, has also given| Braid was satisfied to cause the subject to fix his eyes tween his thumbs and yours. This done, you will take 
rise to special processes of hy pnotization. A prolonged and | upon his own, but his successors still further eliminated the | away your bands, extending them toward the right and left, 
monotonous sound has a more prominent part in them than | possibility of a fluid and buman intervention by directing palms outward, and then lift them up as far as the head. Then 
has contemplation. the person under experiment to simply fix the eyes on some you will place them on his two shoulders, and allow them to 
Among the disciples of Hussein the Martyr trance is} object placed before and a little above him. This method remain there about a minute, and afterwards draw them 
brought on by means of tambourines continuously beaten | succeeded very well, bat it is a little slower than that of down along his arms to the ends of his fingers, touching the 
with the same rapid and monotonous cadence, Some of the | Braid. latter lightly. This pass is to be repeated five or six Limes. 


| 


Fig. 7.—Catalepsy induced by opening the eyelids of the Fig. 9.—Same phenomenon produced by the explosion Fig. 11.—Cataleptic patient suddenly falling. 
sleeping patient. of gun cotton. 


. You will afterwards place your hands above his head, hold 
initiated ones accompany with a chant, which is rhythmed| ‘This, then, is the only important operative manual; all| them there a moment, and then bring them down before his 
on the sound of the tambourine. The ceremony often takes | else smacks of charlatanism or of ingenuousness. face, at a distance of one or two inches, and stop at the pit 
lace at night, and the adepts soon fall into a sort of trance, | of his stomach, against which you will rest your thumbs for 
in which the insensibility of their skin is such that it is pos- | I. about two minutes. Then you will pass slowly down along 
sible to reproduce upon them the different phases of the| Among the number of the ridiculous ‘‘ magnetizers,” | his body as far as his knees, or, what is better, if you can 
martyrdom of the master, without eliciting from them a cry | there have been some who, while persisting in their errors, | do it without disturbing yourself, as far as the ends of his 
and without their even seeming to know anything about | have nevertheless employed methods that were somewhat | feet. You will also occasionally get near enough to the 
it. | scientific. The name of Teste, for example, has often oc-| patient to lay your hands on his shoulder in order to pass 
It is, however, with the sect of Aissaoua, many representa-| curred to us. Him we have always considered as one of | them slowly down his spine, and from thence on his bips 
tives of which are met with in our Algerian colony, that those men who are deceived in good faith; and we shall | and along his thighs as far as his knees or down to bis feet. 
the phenomena are exhibited with the greatest intensity. | therefore borrow a few passages from his book on the) After the first passes you may dispense with laying your 
Those who have had the chance, which is very rare, of being | manual operation of magnetism. |hands on his head, and may make the subsequent passes 
a at one of their ceremonies have been struck withthe; From this the reader will be only the better enabled to | upon his arms, beginning at his shoulders, and upon his body, 
egree of anesthesia with which these men are affected. see what the state of the question was when the Salpétriére | beginning at his stomach.” 
he thing usually occurs at night in some isolated plain; | experimenters began to make it the subject of their studies. | The method of which I have just read the description is, 
the noise the is are Here are a few extracts: | in general, that which must be followed one wishes to 
seen seated around a large fire. Gradually they into a) : | begin in magnetizing. However, I think I may observe that 
trance, and some are wane seized with convulsive symptoms USUAL METHOD, APTER DELBUER. ‘absolute contact of the hands with the head and epigastrium 
and utter prolonged cries. Anwsthesia becomes complete,| «As soon as you have made up your mind and have de- is not indispensable, but, on the contrary, is a subject of 


Fig. 8.—Catalepsy induced by the sound of a Fig. 10.—Cataleptic patient following the fingers of the | Fig. 12 —A cataleptic patient who thinks she is pursuing 
tom-tom. physician. a bird. 


and then some of them are seen to put their tongue to a bar cided to treat the thing gravely, remove from the patient’s distraction and adds nothing to the efficacy of the treat- 
of red-hot iron, while others, saturated with. blood, chew up presence everybody who might possibly incommode you,| ment. I believe that I have found, too, that the passes 
Prickly pears, whose long spines pierce their cheeks through and keep by you only the witnesses necessary (one, if pos- | practiced along the rachis have no well-marked action; and, 
and through. Certain of them swallow living spiders and sible), and ask them not to busy themselves in any way with | for my part, I have for a long time stopped making use of 
Scorplons—a proceeding which may be followed by grave the methods that you employ nor with the effects which fol- them. 
accidents. low them, but to join with you in the intention of doing the; Finally, as a general rule, all species of direct touch ap- 
In reality all of these unconscious hypnotizers proceed patient good. Manage so that you shall be neither too warm | pears to me to be superfluous; and, for the very interest of 
always in the same manner: fixation of the sight (in general nor too cold, in order that there may be nothing to prevent | their practice as well as for the sake of propriety, I ask all 
with convergent strabismus), or fixation of the hearing on your motions being free, and also take precautions that you magnetizers to abstain from it. Most usually I stand ereet 
Some noise which is always the same. be not interrupted during the séance. Then cause your pa- before the person whom I desire to magnetize, and even at 
hese are the processes which our predecessors have tient to seat himself as comfortably as possible, and place a certain distance from him. 
always employed, and which we do also. for reproducing yourself opposite him upon a seat a little higher than his,, After the few minutes’ meditation which should precede 
Phenomena that are, as will be seen, entirely determinate. and in such a way that his knees shall be between yours and every experiment, I raise my right hand to the height of his 
It is to Braid that we owe the first well-defined operative that your feet shall be alongside of his. | forehead, and direct my passes slowly downward, in front 
Manual of hypuotism, and it was in 1841 that this surgeon. ‘‘Ask him, in the first place, to give himself up, to think of | of his face, breast, and stomach; only, every time I raise my 
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hand, I take care to let my fingers drop in such a way that falls backward; but if such an effect does not occur spon- | this well understood. If we have a patient who is 


their dorsal surface is directed toward the magnetized person 
during their ascent, and their palmar surface during the 
passes. This process is simple—too simple, perhaps; and 
80 1 would advise that it be employed on subjects who are 
already accustomed to magnetism and susceptible of being 
easily put to sleep. Deleuze’s method, with the slight modi- 
fication that I have indicated, is much preferable for pre- 
liminary trials. 

But, strictly speaking, all processes succeed when those 
who employ them are inspired with confidence in them, and 
when they hove full reliance in their power. 


MAGNETIZATION BY THE HEAD. 


“This is one of the promptest and most energetic pro- 
cesses that I know. It is as follows: Seat yourself in front 
of the person whom you wish to magnetize; first make some 
long passes downwurd in the direction of his arm, before his 
face and on a line with the axis of the body, after which ex 
tend your two hands at some inches from his forehead and 
parietal regions, and remain thus for a few minutes. For 
the whole time that the operation lasts vary the position of 

our hands but little, being satistied to move them slowly 
rom right to left, then to the occiput, and afterward to the 
forehead, where you will leave them indefinitely—that is to 
say, till the subject is asleep. Then make passes over his 
knees and legs in order to attract the fluid downward (to use 
an expression of magnetizers). 

- The fact is, the intervention of the fluid is at least very | 
convenient in order to explain clearly what one desires to 
make understood; and, in the case of which I speak, I 
should like to be sure that this imponderable exists, in order 
to be able to say that, in recommending these passes over the 
lower extremities, | am advising a revulsion, or rather a 
magnetic derivation.” | 


MAGNETIZATION BY A FIXED GAZE. 


‘This process cannot be employed by everybody. It re- 
quires in him who makes use of it a quick, penetrating look, 
susceptible of long fixedness; and it would succeed only 
very rarely with subjects that were being magnetized for the 
first time, although it happened with me recently that | was 
able to put to sleep, at the first séance, a man thirty years of 
age, who was undeniably more robust than I. Moreover. [| 
scarcely ever magnetize my practiced somnambulists in any 
other manner, when it becomes a question of some experi-| 
ment with vision; for I believe that I bave discovered that | 
this kind of magnetizing increases clear-sightedness. The 
following is the mode of operating: 

** Seat yourself opposite your subject, and get him to look 
at you as fixedly as possible; while, on your part, you fix 
your eyes on him continuously. A few deep sighs will at 
first heave his breast; then his eyelids will wink, moisten 
with tears, contract strongly several times, and then finally 
close. As in the process previously described, so here also 
there is occasion to terminate by a few passes over the lower 
extremities; but still, if your patient has offered you some 
resistance, you will have trouble in preventing him from 
having those attacks of headaches which magnetizing by 
the eyes easily occasions, and which you yourself will not 
always be exempt from. Experience, moreover, has proved 
to me that the nearer the magnetizer is placed to the mag- 
netized, the more powerful is the action of the gaze, but 
still there is nothing to prevent magnetizing being accom- 
plished at considerable distances.” 


FAVIA’S METHOD. 


“The Abbé Favia, a celebrated magnetizer, who exhibited 
his somnambulists in public, and who died with the finest 
reputation as a charlatan that any man in the world ever had 
or ever deserved, in order to increase what there was of mar- 
velous in his experiments, and therefore to give more éelat 
to his exhibitions, invented a method which had no imitator 
and which hardly succeeded except in his own hands. He 
caused the person who wished to submit himself to bis ope- 
rations to be seated comfortably in an arm chair, requested | 
him to close his eyes, and, after a few moments of reverie, 
suid to him, in a loud and commanding voice, ‘Go to| 
sleep!’ | 

«These simple words, uttered amida solemn silence, by a/ 
man of whom wonders were told, usually made an impres- 
sion upon the patient sufficiently deep to produce a slight 
tremor of his whole body along with perspiration and some- | 
times somnambulism. If the first attempt did not succeed, 
he submitted the subject to a second, and then to a third, 
and even a fourth trial, after which he declared him incapa- 
ble of falling into an intelligent sleep! This method does 
not differ essentially from the preceding, except that the 
cabulistic apparatus with which the Abbe intimidated the 
weak and credulous minds which yielded themselves up to 
him, by neutralizing in the latter every sort of moral resist- 
auce, prepare! them for more promptly receiving the influ- 
ences of a will which was in some respects powerful.” 

From reading the foregoing and taking into account the 
errors comiitted by the authors in very virtue of their pre- | 
conceived ideas, one will easily deduce therefrom the man- | 
ner in which we must proceed to produce hypnotism, and 
the moment has now come to make known to the reader the 
processes used at the Salpétriére. 

in order to produce phenomena of hypnotism we must 
first select our subject. There are few women who cannot 
be hypnotized, and there are even certain men in whom the 
thing can be very easily effected. But we shall attain the 
object more quickly and surely by taking a hysterical 
female. Of these young ones will be preferable, as they are 
more sensitive and impressiouable. Some are great readers 
of romances and possess characters which are hardly ever 
lacking in sentimentality; these are to be preferred to those 
who are coarse, 

The latter nay be caused to fall into the hypnotic sleep, 
but not so quickly, and the manifestations are heavy, while 
some hystero-epileptic crisis usually ends the experiment. 

The choice ~— made, the patient is seated before the 
operator (Fig. 1), who looks her in the eyes. Here, say the 
magnetizers, it is necessary to have @ will to cause sleep. 
This is absolutely useless, for the operator may think of 
anything he chooses, provided he keeps his gaze fixed and 
winks as little as possible. The thumbs of the subject are 
held in his closed fingers only in order to fix them firmly, 
and not in anywise for the passage of any fluid. Passes 
are absolutely useless, and would serve only to retard the 
inception of sleep 

After two or three minutes of this state of immobility, the 
eyes of the subject are observed to redden and to become 
injected slightly, and tears begin to moisten her eyelids and 
roll down over her cheeks, It is necessary to persist in 
looking at her steadily. 


The subject often closes her eyes of her own accord and | 


taneously, the operator lets go her hands, and places his 
thumbs on her eyeballs, closing the eyelids slightly as he 
does so (Fig. 2). Sleep then ensues at once, the patient in 
falling back heaving a succession of sighs, and a little foam 
sometimes making its appearance on her lips. 

The simple application of the thumbs to the eyeballs may 
sometimes induce hypnotism without a preliminary fixation 
of gaze. The method is specially fitted for use with patients 
who are somewhat restive and whose attention cannot be 
fixed for a sufficient length of time. 

Again: both methods may be at times advantageously 
combined. The eyes of the subject may be fixed by press- 
ing the thumbs against her eyelids, while the fingers clasp 
her temples. There results from this an uneasy feeling 
which greatly hastens the approack cf sleep. In some cases, 
when, for example, the operator desires to avoid being com 


Fig. 13.—A cataleptic patient who thinks she sees 
a Snake. 


pared with a magnetizer, or when, in order to convince an 
auditor, he desires to prevent any possibility of the phenom- 
enon being interpreted as due to a fluid, he may proceed as 
do the successors of Braid. 

The patient is seated on a chair, and between her e 
there is placed any kind of an object whatever (a pencil or 
penholder is excellent for the purpose), and she is told to look 
at it steadily (Fig. 3). Under such circumstances sleep again 
supervenes, and with the same preliminary symptoms as we 
have described above. As may be seen, there is nothing 


}more simple than the production of hypnotism; there is 


nothing mysterious in the processes, and there is nothing, 
moreover, more than ordivary in the results. 

What we have said thus far applies to the first essays that 
are made upon any given subject, but after a patient has 
already been often hypnotized the thing may be accom- 
plished much more speedily and easily. 

Here it is that imagination comes in and that charlatans 
find their opportunity. The sole idea that she is going to 
be put to sleep causes the patient to go to sleep quite sud- 


bi 


Fig. 14 —A cataleptic patient fixed to a wall. 


denly. If with this she be made to believe that mag- 
netism possesses a secret influence, a supernatural power, see 
where this will lead to. A patient at the Salpétriére, G——. 
persuaded that one of us had a peculiar power over her, fell 
down hypnotized in whatever place she met him; and we 
have seen her go to sleep in the middle of a pathway and on 
the stairs. etc. One day, when in joking with her, she had 
been made to believe that she would suddenly put to 
sleep by will in the midst of a public ceremony that was to 
take place a few hours later, she preferred to stay away from 
the latter, so firmly was she persuaded that the thing was 
inevitable 

In such cases as this imagination is everything, and every- 
thing takes place in the subject. A few examples will make 


cient to suddenly extend our hand over her head (Fig. 4, 
when she will drop as if struck by lightning. We cite mj 
experiment because it is easy to perform and is often em. 
ployed by thaumaturgists; but no matter who does it, 
—_ is the same. 

t has often happened that we have persuaded patieny 
that they could net leave the room in which they happened 
to be because we had magnetized the door knobs. 
hesitated a long time before touching the latter, but after 
they bad done so, they dropped down asleep. Is it noes 
sary for us to say that we positively had magnetized nothj 
at all? This experiment is important in that it explains 
us those cases in which subjects fall asleep on drinking 
glass of magnetized water, and in which othe:s are overcome 
on lying down under a magnetized tree. 

Experiments on magnetization at a distance belong to the 
same category and are dependent upon the same cause. Hoy 
many times do we read in the books of magnetizers thy 

| these have succeeded in putting a patient asep from they 
;Own apartment through a door or through space? Hep 
| again all is in the subject. We have often performed the 
| ex 
me one said to the patient P——: “ Mr. X. is in the 
|mext room and is magnetizing you.” She then exhibited 
| some inquietude and went immediately to sleep. We they 
| showed ourselves, and the effect would have been very 
had we desired. The same thing was said to her another 
| day, and sleep supervened fully as quickly, although this 
| time we were not in the adjvining room, nor even io Pann 
and were not thinking of her. 
| On another occasion we said to a patient that, from our 
own house, we would put her *o sleep at three o'clock ip 
the afternoon. Ten minutes afterwards we had forgottes 
the jest. The next day we learned that, at three o'clock, 
the patient had gone tosleep. The immense majority of 
the absurdities which fill the books of magnetizers can be 
explained in this way—the imagination of the patient being 
very vividly impressed, and sleep coming on subjectively 
without the intervention of any external maneuver. , 
All the maneuvers that we have just described induce 
hypnotic sleep, and it is probable that a great number of 
others would have the same result. In order to eliminate 
absolutely the presence of man, and to remove all idea oi 
an intervention of a fluid, we have often employed simple 
physical nts. 
| It is well known since the appearance of Mr. P. Kircher’s 
| work, that animals—cocks in particular—can be 
thrown into the cataleptic state by the simple fixation of 
their gaze upon a brilliant point. It is even asserted that 
the brilliant eyes of feline animals serve them for fascinating 
and putting their prey to sleep. Preyer has written on the 
| subject of this fascination in animals a work which may be 
consulted with advantage. Tbe same thing is easy to re 
| peat on man, and by placing our patients before a fixed 
ae point we have often succeeded in putting them 
eep. 
| Further on, it will be seen that this constitutes even the 
best method of producing catalepsy. However this may 
be, here are a few experiments which it is possible to repro- 
duce during the state of sleep. It suffices to excite the 
muscles slightly with the hand to cause them to immediately 
contract. 
| _ We shall dwell upon a single point only of this subject, 
that is, muscular hyperesthesia, which is developed to such 
an extent during hypnotic sleep that it is possible to make, 
by simple contact, an exploration as delicate as could be 
performed by means of localized electrizat‘on. 
| Figures 5 and 6 show, one of them, the exploration of the 
cubital nerve excited with a pen-holder, and bringing about 
a contraction of all the fingers of the hand, except the see- 
ond and third—a result which is also given by electrization, 
and which explains the very distribution of the nerve; the 
other figure shows the excitation of the facial nerve under 
the same conditions of hypnotism—an excitatior which pro 
| duces all the effects that a powerful electrical excitant can 
| alone effect in the normal state. 


Il. 
PRODUCTION OF CATALEPSY. 

In hysterical persons catalepsy may be produced in several 
ways. The simplest consists in causing the subject to pass 
directly from hypnotic sleep into the cataleptic state. On 
going to sleep, the subject closes the eyes, and during the 

| whole duration of sleep the eyelids continue to throb with 
| great regularity. In order to induce the cataleptic state, it 
| is merely sufficient to partially opem the eyelids, as shown 


jin Fig. 7, and the patient then immediately begins to exhibit 


all the phenomena which are characteristic of chat state. 
Looking at a brilliant object always produces the same re 
sults. e have often seen some of our patients fall inte 
the cataleptic condition without any apparent cause. 

of them stated to us that she often dropped asleep while 
sewing, and that on these occasions she slept while sitting 
upright, thus bringing upon herself frequent scoldings from 
her family and her patrons. 

Fakirs fall into the hypnotic state by looking steudily # 
some brilliant object, such as the moon ora star. We have 
readily produced the same effect by placing subjects before 
a very brilliant oxyhydrogen light, when they at once wet 
into a trance. The sudden extinction of the luminous poist 
causes them, on the contrary, to pass at once into bypsetc 
sleep again. The thing may be repeated indefinitely. It 

ices to reopen the patient's eyes in order to have a retum 
of the catalepsy, and to close them again to cause it to dit 
appear anew. It has been found even that it is enough @ 
open a single eye to have a hemi-catalepsy and a hemi-hypne 
asm. 


Among Oriental peoples a monotonous and oft-repeated 
sound brings on catalepsy. This is very easily ve 
The sound of a large tuning-fork instantaneously catalep- 
| tizes a female patient who is seated; and stopping the sound 
| at once puts an end to the catalepsy, and brings on bypae 
tic sleep. It must not be sup; , however, that it is ae 
cessary to prolong the sound or the light. The sudden and 
unexpected noise of a tom-tom (Fig. 8) o- the explosion 
a package of gun-coiton, lighted by an electric spark (FY 
9) brings on catalepsy instantaneously. 

During the cataleptic condition it is possible to produce 
few phenomena which certain magnetizers have styled | 
cination. ‘The operator fixes his gaze steadily upon the p* 


tient, or causes the latter to look at the end of his finge™ 
and then he slowly steps backward (Fig. 10). From 
time the subject follows him everywhere without taking bet 
eyes off him; if the operator stoops, the subject does 50 


wise, and if the former turns around suddenly, the 7 


bebind 


— follows him in order to catch his glance 
| the operator starts quickly forward, the subject 
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—— 
al xactly in a line with him. This experiment 
and we conducted with great care, since the patient neat | 
pothivg to prevent herself from striking against objects, 
apd would fall ~~“ on her head if an assistant did not 
her (Fig. 11). : i 
pois state of fascinatio. the hypnotized subject belon 
absolutely to the fascinator. and violently repulses svarybouy 
‘who interferes, unless, at least, such person's purpose be to 
through with the maneuvers necessary to catcl the gaze 
Sr tbe subject by means of bis eyes, in order to recommence 
the experiments on fascination on his own account. 
To finish up this subject, we must say a few words on 
one of which permits o a induced 
joyed by 


neuvers, 
Srpecinations, and the other, although often emp 
magnetizers, bas no connection with ypnotism. — 

In order to induce hallucinations, a fub ect who is young 
and bas been hypnotized for some time past must be selected. 
She is thrown into the cataleptic state, and then when the 

rator has by means of his gaze suc d in fascin sting 
her (we are obliged to employ terms already in use), he simu- 
jates certain acts—making believe, for instance, that he is 
chasing a bird (Fig. 12). The hypnotized person is immedi- 
ately seized with a like hallucination, begins to pursue the 
imaginary bird, and performs a series of automatic move 
ments relating to the act which bas been suggested to her. 
These hallucinations may be varied ad infinitum; the oper- 
ator may, for example, assume a look asif he were frght- 
ened at a snake, and then the subject becomes seized with 
terror also (Fig. 13). It will be readily seem that there is 
scarcely a limit to such experiments, and so we teed not 
dwell further on the subject. ‘ 

The second point to which we have to call attention is the 
reflex contraction which may be produced in bypnotized 
subjects. If, for instance, a hypnotized patient be placed 
jn the position shown in Fig. 14—that is to say, her hand 
resting against a wall, her boay bent forward and its whole 
weight supported by herarm, it is found that she remains as 
vekieed te the wall and is unable to leave it. All tuis is 

simple, and quickly explained. Let any one place him- 
self in the situation represented, and he will find that it will 
be impossible to get out of it without bending his arm and 
then pushing himself away from the wall in order to regain 
his equilibrium. Why does pot the hypnotized person do 
this? Simply because in an instant her arm is contracted 
and incapable of moving. This may be proved by remov- 
ing the patient, when hcr arm will be found so rigid that it 
will require considerable pressure to make it drop. This 
case of reflex contraction is not so much due to hypnotism, 
because it is easy to produce it in the waking state. It is 
only necessary to pull strongly on the arm of almost any 
hysterical person to put it in a state of rigidity. 

In conclusion, we ought to say a few words in regard to 
hypnotism among animals; but no success has been ob- 
tained in the experiments at the Sulpétriere, and we must 
refer the reader to the memoir recently published by 
Preger, which, although in our opinion erroneous as to the 
interpretation of phenomena, contains notwithstanding one 
of the completest descriptions.—Drs. Bourneville and Reg- 
nard, in La Nature. . 


EXCESS OF SILVER NITRATE IN GELATINE 
EMULSION. 

Ir will, we feel, be of advantage to our readers to draw 
their attention to the subject of gelatine emulsions contain- 
ing silver nitrate in excess, although by many it may be 
thought to be out of date, if indeed it has not entirely 
a out of mind. It is not, however, so very long ago 
that Prof. Vogel pvinted out that his collodio-gelatine emul- 
sion would bear the addition of a notaile quantity of silver 
nitrate without the production of red fog; and not only so, 
but, by this addition, the sensitivene-s of his emulsiou was 
increased at least one and a half times. He found also that 
this increase of sensitiveness was soon lost again; so much 
so, that, at the end of twenty-four hours, the emulsiou had 
gone back to its original state of sensitiveness. 

But in the case of ordinary gelatine plates, the presence of 
free silver nitrate has a marked effect in reducing the length 
of exposure, provided only that the salt be not allowed to | 
act for too long a time on the sensitive film. Stosch adopted 
the following plan: He mixed one or two parts of a solution 
of silver nitrate in water (1° 15), with ten parts of ammonia, 
aud one hundred parts of water; in this mixture the dry 

latine plates, when finished, were bathed for from three to 
four minutes, and after being taken out, were found to dry 
in five minutes at most. A plate prepared in this way is, 
after desiccation, from four to five times as sensitive as one 
which has not been submitted to the bath, and at the end of 
an hour shows very little sign of alteration, though if kept 
for a longer time it will begin to decompose. 

We have successfully repeated these experiments with 
pure bromide, as well as with iodo-bromide gelatine plates, 
and have found that a very dilute solution of silver nitrate, 
Without any ammonia. considerably heightens the sensitive- 
ness. This successful result may be obtained, both with the 
alkaline pyrogallic aud the ferrous oxalate developer. If 
the silver solution be too strong, red fog will appear in de- 
veloping, and the same occurs when the silver solution dries 
unequally; great care must, therefore, be taken to secure 
Cleanliness. 

_ The question now arises, How is it that this effective ac- 
ton of silver nitrate has only receatly been ob erved? Why 
have our experiments until now always given bad results 
when silver nitrate was added to the emulsion? In all the 
text books it is stated that, if there be an excess of silver 
nitrate in the emulsion, red fog wilt be produced. And this 
Satement is perfectly correct; for if, in the preparation of 
silver bromide emulsion, superabuadant silver be present, 
and the emulsion be then heated and flowed over che plates, 
these, when dried, will be found to be bad. The reason is, 
hat gelatine in water when heated, decomposes the silver 
nitrate, so that the sensitizing su becomes inactive, 
and, what is more, the decomposed salt itself bas an injuri- 
ous effect. 

For this reason Gaudin, who, in 1861, prepared an iodo 

de emulsion with an excess of silver nitrate, failed in 
getting a good result; Maddox, who, in 1871, was the first 
gelatino-bromide of silver in the modern form, 
a made the mistake of adding too much nitrate. These 
ie had the effect at a a date of giving currency to 
gma that gelatino-bromide must be prepared with an 
Xcess of bromide. 
tat the present day we have come to the conclusion 
tances which. in large quantities, have an injurious 
nm om gelatino-bromide of silver, may, under certain cir- 
—— be of great advantage. This, as we know, is 
silver nitrate i gelatino-bromide ion. — 
Photo. News, 


EFFECT OF COLD ON GIANT POWDER. 

Giant powder freezes at about 44° Fabr., and gradually 
becomes hard, when it cannot be exploded with the giant 
powder caps. When received at a mine and is not already 
frozen, it should be kept in some warm place, where it can 
not freeze, to avoid the trouble of thawing it. When the 
powder is frozen it never should be used for blasting. The 
powder may be in a granulated state, apparently soft to the 
touch, and yet the nitro-glycerine (the explosive property of 
the powder) be so chilled that its strength is only partially 
developed by an explosion. Frozen powder, when confined 
in a drill hole, can be exploded ly using a heavy primer of 
thoroughly thawed giant powder No. 1. Knowing this 
fact, it is foolhardy for n.en to try to pick out a charge of 
frozen powder from a drill hole, a> it is always more or less 
attended with danger 

The Giant Powder Co. issue the following instructions as 
to the best methods of thawing the powder when frozen: 

1. Puta layer of cartridues of frozen powder in a box 
partially filled with hot ashes, or sand, of about 100° Fabr., 
and cover them well with the same material. Many miners 
prefer this to any other method for thawing powder. 

2. Put a layer of cartridges in a wooden box and place 
the box near the boiler in the hoisting works or mill, or 
other warm place, turning the cartridges, from time to time, 
until the powder becomes soft and warm. It is then ready 
for use. The warmer the powder is when used. the greater 
the execution of the blast. After being well thawed it 
should be used at once before getting cold again. 

3. Miners, by placing several cartridges in their boot legs, 


| when going to work, will find the natural warmth of their 


bodies sufficient to thaw the powder, while they are ‘‘ strik- 
ing in a hole.” 

4. During the winter months, keep the powder in a warm, 
dry room, on shelves or slats; when once thawed out, it will 
remain 80. 

The latest improvement in this direction is simply a 
jacketed chamber containing shelves on which the car- 
tridges are laid, a small furnace underneat!: heating the 
water in the jacket. By this means the cartridges can never 
be heated above the boiling point of water, and there is no 
danger of explosion. The Giant Powder Company are now 
making these little furnaces for use at mines and on rail 
roads. One large railroad in Orecon is now using some 50 
of these thawing furnaces. They are easily carried along, 
and a fire can be built in them right where they stand, 
wherever that may happen to be. At mines the furnace 
could be paced in any convenient position. 


GELATINE EMULSION WITH THE ADDITION OF 
RESIN. 


Is some previous articles in the Correspondenz describing 
my experiments with gelatino-collodio emulsion, I mentioned 
that an emul-ion which would set and dry rapidly could be 
obtained by dissolving the gelatine in as little water as pos 
sible, and diluting with a sufficient quantity of alcohol 
This method of preparation imparts to tiie gelatine emulsion 

roperties which have induced me only to prepare it so. 
Bromide of potassium and nitrate of silver are dissolved in 
boiling alcobol and added to the fluid gelatine. It may be 
ripened for a long time at a high temperature; indeed the 
temperature may even for a time exceed boiling point, with- 
out the gelatine becoming decomposed or the emulsion fur- 
vishing a film with a tendency to fog. 

I wash it for from sixty w seventy-two hours in running 
water. In that way thereis a perfect interchange between 
the alcohol and the water. When that does not take place 
the emulsion flows with difficulty over the plates. In spite 
of this long washing the emulsion retains the properties of 
setting rapidly and of furnishing a dry film in a few hours. 
The emulsion also keeps undecomposed without the addi- 
tion of any antiseptic ingredient whatever, even during the 
hottest season of the vear, and even should it be repeatedly 
made fluid. Thus one of the greulest drawbacks of the pro- 
cess is prevented, and that prevention will certainly lead to 
the furtber adoption of the process. 

The addition of resin, as faras m+ experience goes, keeps 
quite well in collodion emulsions, so | tried the experiment 
with gelatine emulsion in order to sce what result would b 
obtained. I added a solution of bleached shellac in alcoho! 
toa gelatine emulsion after it bad beep ripened, but before it 
had beea allowed to sect preparatory to washing. The film 
poured with this emul<ioa set and dried more rapidly than 
without that addition, au i b da very beautiful matt appear- 
ance. The sensitiveness to light remained unchanged. 
Negatives taken upon it were vigorous and thorougbly good, 
and, unvarnished, bad the appezrance of having been taken 
upon fine ground glass. Prints from them had a very bar 
monious effect. The film dried very firmly, and, without 
any coating of varnish, took on pencil retouch «asily. One 
kind of gelatine which siways gave an emulsion with a 
strong tendency to frill was tried with the addition of resin, 
and then gave a film which adhered firmly. hese plates 
are much liked by my clients for portraits 

One of our oldest writers. Herr A. Martin, of Vienna, if I 
do not mistake, said long ago in one of his works: “ It is 
easy to say what is to be done and what should be left un- 
done in practical photugraphy, yet success is often very 
problematic.” This is quite true of the preparation of 
gelatine emulsions. With all care the emulsions often turn 
out quite different from what one has been led to expect. 
Now, in »rder to obtain an emulsion which shall always 
furnish me with plates having the same properties, 1 pre- 
pre three or four batches simultaneously in which the pro- 
portions of the silver to the bromide of potassium are differ- 
ent. and to ripen which different degrees of temperature are 
employed. Exch batch is tested separately, and from the 
results obtained I decide in what proportions to mix them. 

This plan would take up too much time for very busy 
photographers to try it, and for those that have not much 
to dw it would be too expensive; but it might be adopted by 
those who, like myself, prepare plates and emulsions for 
sale, in order that their customers might depend upon always 
getting the samearticle. In this way also it is easy to com 
ply with the special requirements of individuals. One 
wishes very powerful negatives; another likes them soft, 
thin, or delicate. The demands made upon the character 
of the negative are very various, so, therefore, are the prop- 
erties of the gelatine emulsion. 

What pruperties should a good gelatine emulsion possess? 
First of ali, I consider it important that it should be in a 
condition to permit of the development taking place by a 
yellow light (because red light bas a very injurious effect on 
the eyes) clear enough to permit of that development being 
controlled without -training the eyes and without producing 
fog. The normal sensitiveness should be such as to allow a 
geod portrait to be takea in a glass house in four or five 


seconds. This exposure should be capable of being com 
siderably shortened by the employment of suitable develop- 
ers, such 2s the use of Lyposulphite of soda in the ferrous 
oxalate developer. On the other hand, the emul-ion should 
be capable of bearing a considerable degree of overexposure 
without danger of fogging. Plates possessing the e | roper- 
ties place the photographer in a po-iiion to develop the 
negative with the character most to his taste, and to work 
with reliance on the result. For the practical photozrapher 
this last is generally the most neccssary contition of all. 

There is also the possibility of making instantaneous views 
upon grlatine dry plates; but the preparation of such will 
remain pre-eminently the specialty of those who find suffi- 
cient recompense in one success for many failures. All the 
instantaneous plates which I bave made myself or seen d ne 
by others suffer from a sickly fechniquve, particularly in the 
shadows; therefore he who wishes to make instantaneous 
views should not be a stickler for the perfect fulfillment of 
all technics] demands. Extremely thin plates give 
negatives, which require intensification; but the difficulties 
which this latter defect pre-ents in the case of gelatine plages 
are quite overcome. I row use always, without exeeption, 
the following intensifying solution, which renders me good 
service, and which I can therefore recommecd highly. The 
intensifier is prepared as follows: 

Corrosive subiimate twelve grammes, dissolved in 60° 
of water. After ccmp'ete solution add a solution of eight. 
een grammes of bromide of potassium and eighteen grammes 
«f iodide of potassium in 406c¢ c. of water. Then add, of a 
s lution of byposulphite of soda (which has been used for 
fixing paper prints, and thus containsa ‘ittle silver), as much 
as shalicause the mixture, when shaken up, to lose the red 
color which it bad assumed, and to retain only a Naples yel- 
low turbidity. After standing fur sixteen to twenty-four 
hours the mixture is filtered from the slight, pale vellow 
deposit, and then from eight to ten grammes of the following 
gelatine solution is adde«i: 

Dissolve three grammes of gelatine in sixty c. c. of water 
and thirty six grammes of acetic acid. When this gelatine 
solution is added a white precipitate aj pears, which, on 
being agitated, becomes tinely divided and imparts a milky 
turbidity to the mixture. Ina few days the n.ixture beecmes 
clear, but even in its turbid state it may be used. If the 
negative be intensificd soon after being fixed the operation 
may be performed in the bund. The intensifying solution 
is poured upon the negative while well covered with water. 
It hes rather an erergetic action, which can be interrupted 
and the negative well rinsed when sufficient power has been 
obtained 

In the case of negatives which have to be intensified after 
they have been allowed to dry, it is best to moisten the plate 
well with water, and then to lay it in a shallow cisb con- 
taining the intensifier three or four times diluted. Subse- 
quent treatment with hypo-ulphite of soda is generally ne- 
cessary. It is only in exceptional cases, when ‘he intensifiea- 
tion has been very much forced, and the negative has 
assumed adeep yellow color, that it is necessary to flood the 
plate once or twice with a weak solution of hyposulpbite 
of soda. This causes the yellow color to disuppear, and 
the strength of the negative is somewhat increased.— 
Fr. Wilde. 

RETOUCHING GELATINE NEGATIVES. 
By SHawcross. 


Tue first thing I do on receiving my batch of unvarnished 
negatives for the day is to write the name of the sitter on 
the negative with a stocking needle. This I find is a better 
plon than writing with ink. The ink occasionally gets 
washed or rubbed away, but the name scratched in with a 
needle is always there. 

I next carefully rub every part of the negative to be 
worked upoo by the fclowing medium: 


‘ 


I do not recommend making up a larger quantity, as it 
secms to work better when fresh. 

With regard to this retouching medium, I cannot say too 
much in its praise. It takes the lead more freely than any 
other medium retouching varnish, or any of the modes of 
rbbing the varnish to get a “bite” for the lead. I can use 
a much coarser point on the pencil, v bich is a great advan- 
tuce, as the work is finished much quicker than with a fine 
point. It is astunishing what can be done with an under- 
exposed or a thin negative by means of the medium; and 
finally, the work does ror run in the least when varnishing, 
and has a much softer effect 

In case the negative skculd require a little more work 
after varnishing, or some slight alterstion, | lighily rub the 
vornish with « little powdered resin on the tip of my finger, 
I prefer resin, as it Coe~ not leave any mark or balo round 
the head. This, however, | only do in exceptional cases, as 
the advantages of baving no retouching om the varnish to 
rub away are obvious, more especially « ben the prints from 
the nc gative are for publication. Should the negatives 
dirty frem long printing, the varnish can be washed off with 
pn etbs lated spirits, and varnished again without injury to 
the retouching 

The medium | keep in a smal! glass stoppered bottle, and 
I apply it by getting a little on the top of my finger, and 
rubbing it gently on the negative unti) it is almest dry, 
softening away the edge, so that there is no line round the 
head. 

After my negatives are all rubbed, I take each one in the 
order of sitting, or as the emergency of the case requires, 
and carefully take out «Il spots and freckles with a Faber's 
B or HB pencil. With a harder pencil (from H to HHHH, 
as the density of the negativcs demands) I next soften the 
lines and curves of the face. Witb a circular motion I then 
go all over the face, taking out what catches my eye first, 
not commencing at the forehead and working down, but 
doing a little on the forehead, a little on the lighted side of 
the face, and then a little on the shadowed side—in fact, 
running from one part of the negative to another. unti) the 
face is entirely finished. This I find is much better (so far 
as keeping the likeness and character of the face is con- 
cerned) than the plan of beginning at the top, and finishing 
every part of the face as you work down 

When the face is finished or ‘‘ modeled” to my satisfae- 
tion, I sgain take a soft lead and hgbteo up the hair, 
strengthen the lights on the’ frills, llars, and dress if 
required. I then finish off the negative by spctting out with 
a sable-brush and Indian ink. I take out every spot, so thai 
it does net sbow either black or white in the print It is 
worth all the extra trouble to do this, fer while on the nega- 
tive you only have to do it once, on the print it is six, twelve, 
or twenty-four times, and in case of publication an unlimiied 
number, 
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I use an ordinary retouching desk, and work with an open | from 1750, 12 noon, January 1, to Lescarbault observation | while the copper plate 1s wholly covered by the sulphate gt 
aperture, regulating the light by means of sheets of paper March 26, 1859, interval 89897 °190972222d., requiring 1,099 | copper. Dr. Lodge is himself the inventor of a 
jaid on the bottom, and ranging from white to a dark blue; periods of 36°30317649bd. | Daniell, which, we believe, gives very good results, Ty 
the one I generally use is of a medium blue, which 1 find| In applying the above data to the forthcoming transit in | the copper plate and solution are contained in a giags 
does not try the eyes so much as white, while at the same | October, we are entitled, first, to take 50 more similar peri- | tube dipped into the sulphate of zinc solution; and the 
time it gives more body to the negative. On dark days, or ods to the Lescarbault-Wright interval or 36°2836415d. to | plate is contained in a glass tube open at both ends ang 
for very strong negatives, I use a piece of silvered glass to October 12, 5b. 52m. 21s. P. M., longitude 1174¢° W., 1881, | wise immersed in the sulphate of zinc solution. Ip opie 
reflect the light. making an interval of 1814°1820750d. from October 24, th. | reach the zinc plate, the sulphate of copper has to diffagy 

When my day's work at retouching is done, | proceed to | 30m. P, M., longitude 1174¢° W., 1876; or second, to take | out of the test tube, pass down the cell to the bottom, thes 
varnish my negatives with the following varnish: I put 50 more periods of 36°302d. from October 24, 1876, to Octo- | rise up through the solution in the open tube. Thig iss 


‘cess of the Turkish Government, but there is no reaggumy 
COMET B 1881. doubt that the expedition will be on its way next 


Ar the last meeting of the California Academy of Sci- 294 that the work will begin at the ancient city ear 
ences, Prof. Davidson spoke at some length concerning February. This expedition is unprecedented. 


orange shellac into a wide-mouthed bottle until it is two-| ber 13, 3h. 52m. P. M., 1881; or third, to take 50 more peri- | process requiring considerable time, and it may be fame 
thirds full, fill up with methylated spirits, cork, and let it | ods of 36°303176499d. from October 24, 1876, to October 13, checked by-aying a piece of scrap zinc on the bottom Of the 
stand for a day or two, shake it well, and filter. If too thick, 5h. 18m, 37s, P. M., 1881, all three suggestions applying to cell. oe gE. 
dilute with more spirit to the strength required. This var- San Bernardino, longitude 117!,° W., latitude rs v., | = = 
nish is the best and at the same time the simplest, I have yet and showing the great desirability of observations at Lono- AMERICAN INVESTIGATIONS IN TURKEY.” 
tried. It is very hard, does not get tacky even in the sun, | lulu, in longitude 156° W. from Greenwich, the Pacific 
resists damp, and does not gather dust. I have used it for Ocean, Sydney, Japan, and Hong Kong. No doubt arrange-| _Consut-Generat Hear, of Constantinople, ina magm 
some years for wet plates, and never found a negative that | ments are now being made for the observance of the transit dispatch, informs the State Department at Washingtog 
had had this varnish to crack or leave the glass, and it does | of Mercury, November 7, although Vulcan demands our first the Turkish authorities have determined to grant the am 
equally well for gelatine plates. attention, October 12 and 13, 1881, in nearly the same cession desired by Prof. Charles Eliot Norton of 

In winter I varnish the negatives by a clear fire, which 1 | localities. Respectfully, | University, of the right to investigate the remains of @ 
take care is free from dust on the bars. In summer a gas| Sacramento, August 2, 1881. A. F. Gopparp, =| ancient Greek city apes Turkish soil It will take samy 
stove or spirit Jamp will do equally well. I see that all doors — . _ weeks for the concession to go through all the redtapegam 
and windows are closed, as a current of air causes dust to 
settle on the varnish. After warming the negative, I care- 
fully dust it with a broad camel's hair brush; pour on the 
varnish from one bottle, flow it over the plate, and pour off 
into another bottle, and again warm the negative until it is | the comet, giving many off-hand illustrations on the black- = ~ = 
dry. After the negatives are all varnished, [ stand them on | board, describing his observations in detail. . He saida few A caTALoGUE, containing brief notices of many importam 
a shelf, and in the morning (by which time the varnish is| nights before June 24, the comet at its lower declination, | scientific papers heretofore published in the SUPPLEMERE, 
quite set) I deliver them to the printer with instructions as | passed below the horizon, hence arose the popular report may be had gratis at this office. 
to style of printing. that there were two comets. It really appears to circle = : 

In some cases, and where proofs are required. it is better | around the north star, as our own sun appears al times to | oe) ae 
to print the proofs before varnishing. This can easily be | those within the Arctic circle. He had ascertained —— TEE 
done, without injury to the gelatine or retouching, by print- | ascension within three to four hundredths of a second by a} S H ifi A ; S | 
ing through thin sheets of tale. If any alterations are transit instrument, and its declination by a 64g inch equa- clenti Ic merican upp ement, 


required, they can then be done before varnishing. torial telescope. He observed its physical characteristics : 
n conclusion, I may say that the above is the best plan | under a poweft of 50 to 200 diameters. June 24, it hada PUBLISHED WEEKLY. 
arrived at by me after some years’ experience. It is followed , well-defined nucleus, whose disk was more sharply defined ' 
out daily by me as retoucher to a large firm, many of whose than the planet Uranus. At times there existed an abnor | Te of Subscription, 5 Year, 
photographs are for publication. —Photo. News. mal and irregular refraction of the atmosphere. It first | gent by mail, postage prepaid, to subscribers in any partial 


- | presented three beams of light radiating from the central | the United States or Canada. Six dollars a year, sent, pm 
i n | nucleus to the inner rim of the outer envelope, having con- | paid, to any foreign country. 
VULCAN’S FORTHCOMING TRANSIT, OCTOBER ' siderable luminosity between them, and casting a well-defined > sa 
12 OR 13, 1881, AND ACCOMPANYING DETAILS. | shadow. One side of the coma or tail was brighter than | All the back numbers of THe SuPPLEMENT, from 
the other. June 25, the envelope was less light around the commencement, January 1, 1876, can be had. Pricga 
nucleus, and the peculiarities of its beams had changed. ~~ each. 


By A. F. Gopparp, Sacramento, California. 

To the Editor of the Scientifie American: With the telescope he saw six small stars through the tail, inde 
., | and four or five beams of light radiated from its head. June} the back volumes of THE SUPPLEMENT can likewin 
26, these rays so multiplied as to set upon the comet’s head pe supplied Two volumes are issued yearly. 
now reached cone’. |like an expanding crown. On a subsequent night, while each volume, $2.50, stitched in paper, or $3.50, bound 
sious that so nearly accord with Leverrier’s mean sidereal its nucleus still continued well defined, it took a wholly iff J ae ‘ ’ hs. 
periods of 33°0225 days, the ratio of the displacement of the | gi¢orent shape All these rapid chenaes tadicete on tntense | stil covers. 

right | 2¢tivity and altered its whole characteristics of the shadow. |“ Cowsrsep Rates —One copy of ScreNTIFIC 
trated in your column. the SctENTIFIC AMenicax of Nov, Lhe phenomenon of two apparent envelopes of light was and one copy of SCTENTIFIC AMERICAN SUPPLEMENT, @ 
1876, che ome link that I still maintained. The following night this segmental beam | year, postpaid, $7.00. 

ned. I ast ft isk ¢ of light cast a shadow almost equal to the nucleus. July 8, | A liberal discount to booksellers, news agents, and 
almost grasped, I now hasten to furnish you with the evi-|j. found very unexpectedly that the first envelope was | yassers, 
dence in another sheet, and beg your careful consideration | Vasse 
of it. The final result shows that we may either assume MUNN & CO., Publishers, 

now the same periods as the interval from Lescarbault to which hai slightly exceeded 15°, had decreased nearly balf 37 Park Row, New York, N.¥, 


Wright required, which would give us October 12, 5h. 52m. | 5 degree each night, but has retained a very fair nebulous 


18, Sh 18m. Ste form. For the last six or eight nights, however, he has de- 
or the same as the De Cu ats end Lesnettealt patel tenes, tected no shadow, only a nebulous mass, and the breadth of TABLE OF CONTENTS. 
P | jtsnucleus and coma or tail have each decreased, one side still | 
which would now give us October 13, 3h. 52m. P. M., 1881; | appearing brightest. He used a Browning five prism spec- 1. ENGINEERING AND MECHANICS.—The Barrow De 


ck. 6tigures. New Depositing Dry Dock at Burrow 


an Bernardino in longi »11712° W. 
all computed for San ‘: rnardino in I ngitude 117 2 W a und troscope, whose use he illustrated. He found it impossible Sectional views, plans, elevations,ete. _........ ees ; 
841¢° N. from Greenwich. These hours are presumably the Sally determine whether @ rus } ae The Gamgee Motor. | M. Ampere’s plea for zeromotor 
A to fully aetermine whether the spectrum was homogeneous i 
time for mid-transit; what its duration may be we cannot : ape ; aia : arty” The Tehuantepec Railroad. Prospects of the Tehuantepes 
now determine, or whether it will be a full transit or only and the nucleus solid, or whether special lines crossed it, | Inter-Ocean Railroad... 

showing it to be incandescent or fluid, as the atmosphere | Bed for Locemotives. Sigures (60 


small arc, which makes it the more necessary for careful | pround the observatory was toounsteady. Some indications | 


orvane -ontinue » 12 Bt 
much as possible throughout. sunlight, that, no chances 10 lead to a belief that parts of the spectrum | of 
| observed may be influenced by reflected sunlight, and some | he Manufacture of Glass for Decorative Purposes. By H.J. 
- ~ POWELL. 1. The Nature of Glass. 1{. Manipulation. IL. Treat 


should be lost. The duration may be from ten minutes to | 
ten hours. It is of course sathor enfortunete that the hour broad lines at times visible presented a spectrum like the | ment of Surface to Supplement Effect due to Nature and Form 
yee gf a seul . hydrocarbons. Prof. Henry Draper says the light of the 7 figures. Furnace. —(rucibles.— Prince Rupert Drops —Shett 
of mid-transit is not favorable for the East, should the occur. | ,. tail is f the nucie head itself Li t Glass.—Parts of Long Vase.—Parts of Wine Glass.—Applicgtioa 
, iy ’ reflected sunlight. He then illustrated the orbits of the 
PHYSICS. ELECTRICITY, ETC.— Physical Studies of Lake 


dence of irregular periods, although it oa point to such | neteoric showers through which the earth passes November 1 PHYSICS. ELECTRICITY. ETC. — Physical studies of Tale 


dates and hours, virtually veg OF nearly twenty- 10, 14, and 27. One of these goes beyond the planet Ura- Has pure water any color by diffuse reflection?—Cause of blue color 
four hours from the 12th to 13th of October. It would be : oe «= A 29 | of certain waters.—Cause Of green color of certain waters.—Hat 
well, therefore, for Eastern astronomers to render all the | *"* and has a period of 33 years, dating from about 1832.) mony of views.—color of sky and water.—Cause of other colon 
sistance they can by observance. But it is to be hoped He gave the opinion of an eminent German astzonomer, to | 
as y can Dy i whom was awarded the gold medal of the British Royal 


that competent astronomers will be deputed to take charge Astronomical Society, that these meteors were the waste The Illusions of Touch. 1 figure...........-....- 


of the observations at Honolulu, and even Sydney, and : : 4 On a Simple De for Projecting Vibrations of 
Moar Kone. end Janen, ali of which are probably sleusted particles thrown off by comets, and showed how he had without a Lens. By B.S CAMBART 
8 pan, I demonstrated that these meteoric belts were on the exact Aeronautical Society Great Britain Discussion of Flying M& 
more advantageously than the Pacific Coast. At the same :  chines.—The flotation of birds, balloons, ete... 
. courses of comets, whose spectrum revealed that they were Standard Daniell Cells........ 


time, very simple observations taken on board the ocean composed of the same elements as the comets whose courses 
steamers would suffice to detect a round planet crossing the | they occupied. When these meteors of various sizes strike 
solar disk, if visible at all, and I am glad to add that the | out atmosphere they fuse from friction, and become very | 


son brilliant as they are rapidly melted and drawn to the sur- | "Theory of the = Conservatioa of Tissue” by thre Use of A 
pi promp-ty face of the earth. Astronomers now think meteoric matter By Prof. 6. 
that, if the weather is favorable, they will not lose the chance : hi " . : New Experiments in Preventive Inoculation 
of observance of Vulcan’s transit. — the debris of comets, which lose much matter continually on The Phenomena of Hypnotism. By Drs. 
their course. The doctrine of a resisting medium of ether REGNARD The theory of “magnetism.”—Reputed cures.— Ths 
am in communication with the Naval Observatory, |; alleged magnetization of plants.—History of trance.—Braid 
in space,, outside of the atmosphere of planets, has been hypnotism.—Usual method of “magnetizing” after Deleuse.— 
Washingtoh, and Prof. Davidson, President of the Academy exploded. Magnetization by the head.—Favia's method.— Effects of i 
of Sciences, San Francisco, but it will be next week before | ©*P | of catalepsy figures.— Behavior ot 
I can learn results. The British Consul, W. L. Booker, | — patent Under various and 
Esq., of San Francisco, will, I hope, take some action in the STANDARD DANTELL CELLS. IV. TECHNOLOGY AND CHEMISTRY.—Excess of Silver Nitrate 
i iety ects of Cold on Giant Powder. ........ 
INTER MERCURIAL PLANETS. the James Gelatine Emulsion with the Addition of Hasina... 
Octet 1876, “F id | Moser a aniell ce the Retouching Gelatine Negatives. By WM. SHAWCROSS .... 
weverrier, October, 18/6, ‘‘ For a transit at this node we | type intended as a standard of electromotive force. t on- 
must wait till about 1881. sisted of a long glass vessel of tubular form, having a copper Wrought wea Candle 
Evidence of forthcoming Transit of Vulean, October 12) plate at the bottom immersed in sulphate of copper and a zinc en ane. - Wine Coater.— Sais ome —Designs of Bi 
or 14, 1831, computed by A. F. Goddard, Sacramento, Cali-| plate at the top immersed in sulphate of zinc. The two 
fornia, July, 1881:— solutions are of course separated by their densities, but, as VI. ASTRONOMY. ETC .—Vulean’s Vortheoming Octoner 
Observers, Lescarbault, March 26, 1859, and Lummis, is well known, the copper solution tends to diffuse up- Sa ee a 


March |9, 1862: Ratio of displacement, planet at the nodes, wards into the zine solution and deposit pure copper 
7 days in 3 years. on the zine plate. This diffusion is accelerated, too, by 


Ratio of displacement from Wright’s transit, observed | impurities falling from the oxidized zine plate stirring up the 
October 24, 1876, 11°666656d. at San Bernardino, Cal. (re- | solution below. Dr. Moser, however, prevents the sulphate , 
ported transit, see Screntiric AmeRicAx, November 18,, ? copper rising above a well-marked line of demarkation by | a 


1876). October 12, 1831, close relation of Leverrier’s simply suspending a small plate of scrap zinc by a string ¥ 20 
formula k = 0, sidereal periods 33 0225d. (Nature, October vertically into the liquid so that the upward diffusion of the 1 connection with the Selemtifie American, Messrs = 
26, 1876), ‘‘solution very precise,” 176 synodical periods , copper sulphate is arrested at the bottom of the suspended te Solicitors of American and Foreign Patents, have had 35 year Fs 
from Lesearbault to September 21, 1876, and 33 days to) plate and copper is deposited on the latter, This cell is, | €nee. and now have the largest establishment in the world. Patents 


October 24, 1876, Wright's observance. however, not intended for yielding a constant current, and obtained on the best terms. ‘ 
A. F. Goddard’s proposition, divide the Lescarbault-| Professor Macleod, of the Indian Engineering College, Coo-| _ special notice is made in the Selentific American of s1 Bie 
Wright interval by 177. per’s Hill, described a gravity Daniell devised by him for ‘ions patented through this Agency, with the name and residenes 
Lesearbault’ March 26, 4h. 35m. P.M., mid-transi!, 1859, | driving an electric clock. In’ this cell the two solutions are | Patentee. By the immense circulation thus given, public attentem - 
to Wright, October 24, lh. 20m P.M., 1876. kept apart by surrounding the zine plate with a cage of tected to the merits of the new patent, and sales or introduction 


Lescarbuult pear Paris, 244° E.; Wright, Cal, 1174¢° W., copper wire connected to the copper plate in the bottom of easily effected 
or 120° differe ice; add 8h. to Wright. Interval 6422°2045455d., the cell. The trespassing copper solution is arrested by the | Ay person who has made a new discovery or invention can ere 
cage, and copper is deposited on the wires, especially those free of charge, whether a patent can probably be obtained, by wile 
Leverrier, conjunction September 21, 1876, about 6889 1520d., on the upper sides of the cage immediately encircling the MUN & Co. 
making 176 apparent periods of 36°3020d. each. Difference zinc. Dr. O. J. Lodge pointed out that this arrangement! We also send free our Hand Book about the Patent Laws, POO 
of intervals, 23°052455d. to October 24, 1876. Example: would not vield a correct standard of electromotive force, | Caveats. Trade Marks, their costs. and how procured. with Iam 
DeCuppi--Lescarbauult interval, October 2, 12 noon, 1839, to | because all the copper plate was not wholly immersed in its ; procuring advances on inventions. Address 
March 26d. 4h. 35m. P. M., 1859, interval 7115 19097222d., | own solution; it being a condition of accuracy that the sinc | MUNN & CO., 37 Park Row, New York. 
requiring 196 apparent periods of nearly 36°302d. each. Or’ plate should be entirely immersed in the sulphate of zinc, Branch Office, cor. F and 7th Sts., Washing, 
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Ill. HYGIENR, MEDICINE, ETC.—Tattooing. 1 figure.—Tattooing 
on the back of a Japanese 
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